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5 KS, xfr? r^j ft A — K*. yy;i^ 

4S7^-nS^iL{, y7/i, A)Wf^y^|, ^^7?f^H, 

[0 0 3 2 ] 

*>iLv> 0 WTCRic, R 2 ci3«tO f ZT-*$4 v L^1g^*^, MMfc«**fcLT«3S8|tO 
3t, 4fi-cajfti"«6i t**nJfi6-c*-6o tf;v>. Ii7y>, fcf'J^vy, kf'J^v'y 

X**-^!/-^, f7/-;K ^y-/f7-/-;K ^yf77'-;k ^>X^vf77'- 
f7y'77'-JK 'fV*tt , /-A', ^>X^ 7t^t7'-JK tf n v y , tf^ 'J 
> , tf^ 7 v > . y* 'Jy'y, r y* 'jy^ <b a * 0 ^ t , ^#5^1 

IfSWiK, foiffiL^^tiiitic^t-st, tf«;vy> ifvvy, tfj 

'J7 7'-iK f77*-)K ^y'/f-7 1 /-^ {7f7 7'-)K ^5 V X -f y -f- T V— )V , 
f7-y'7y-)H J flff>ti4o -5-^<b(±g^«^^L-Cv>T<>^.< , M^^co^O <h LT (± 
. «<OZ, Ric. R 2 c> Yi, Y 2 , Y 3 £> «t O f Y 4 ^jE^g^^#o^ t^pTfg^^ 

Yi, Y 2 , Y 3 feJ;O f Y4{i, -en-pnsftjiu, tK^^T-> Anyyil^ T^^r;i/36, 

tBIE#2 004-3035120 
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ur T)Vr-)V^ 7?M^i, T»j-;w2g, tl^WQ, -/7;S, t: 
Kn^y;H, -Fnl, 7i + ;i'75/$, 7^3^yl, T 'J - )V jr 4r v 

77^7^1, 7'J-iV7^i, ^VY Ki, XJ1/77 ; E^^7UI, T )V 

>v^-*m, 7';-^f*S, 7;V3 + y*JWf-;v7^S, x;i/*>T5 KH, a /w* 
% 7'/|, 7y^t + yi« ij 4 )l>***sm, y'JJl't + yi, + 

[0 0 3 3] 

I, 7^ Kg, *7 V <i Kg, ^H^7? Kg, #;w^E>f;H£. X^7rt^H, T 
oy^S^ ->7/S, *;^'^y^J:i;x^*S^iL<, TkatflSC^rt** *> «f i 
Z, Ric, Rac, Yi, Y 2 , Y 3 i3cfcU t 'Y4^5E^M^^^*-t'& Z ti}*ar 
[0 0 3 4] 

9^*;ug, £H£&2~1 2 OjgfJtS t:ltft$m7 ^it2-l 2<£>i£§l£ 

^(^^87;^-^ 0t3fc&3 - 1 2 (DmMifzl$ftm&~y ? n7**fi, Utitlfc 

, sec-7^;K t — T'-f-ZU, 2 - p< •f- — ll/Xf;K 3 - "7 

x;*yy'Dif;K h'J7^*n^f^ y ?us<y^-)V) , ^ny^ (1?!]xJ2\ ia 
fgm?. , T'J-^g 7x^;k 4-t-7f ^7x^JK 2, 4 

-y-t-7^^7x-ii/) , 1f*^g (ftlxJf, tf^vj^, m;tv 

;k 2--f-^-;u, 2 - tf 'J 5 ->*-;k 2-^> , /f 7y"'J^) , ->7/ 

g, tKn + y^S, -Fns, 77^***>g, 7^i, r;u*;i/:fr* ~>g ($lxf£\ 
^ h#y, jx h ^r->, 2 h ^vJ- h +y, 2 -> * ^^;V*-;Vx h , T 'J — 

;i/^-4r'>36 (#!lxJi\ 7x;t'/, )k7x; + y, 4-t-7f^7x/^y, 

3--Fn7x^y > 3 - t -7f*t + ->**/<t'fJl7i/t'> 4 3-^ F^y* 
;U/S^E^;U) , 7y^7; 7* (^!lx.(i\ 7th75 K, ^<>X75 K, 4 - (3 - t - 
7f^-4-tKo4y7x7*y) 7^>75F) , 7*^^7^I (®lx.(£, * 
^757, 7f;l/75/, yxf;l/7?y, ^f;i/7f^757) , yxi>J/g (0H;itf 
, 7x^)1/7^ / , 2-?nn7-'J7, -7 U -i Kg Wx. f£\ 7 * - * W K, > * 
;U«7l"fK, N, N-y7f)HH'K) , X ;i/ 7 r ■=£ -f ^ T 5 7 £ (#!lx.(£\ N, N- 
y7'ok , ;^;v77 ; t'f;P7^7) , T;i^;L^:tg (#!lx.f£, t+fr+lr^ 

2-7x7+yxf;vft) , 7'J-JK*i (fliclf, 7x.^;u^^, 2-7F* 
y-5-t-t^f^7xx;vft y 2 - * ;u^f^v 7 xx )V^-3r) , 7i^^t + y* 
;^1i--;i / 7$7i ($lx.(£\ > h^y*i^fx;V7< ;) , XJ^>7^ Kg (^!)x.(f\ 
> ? >XjKt>7 5 K, s<>-)£ >*;l/*>7^ K> p-h)i/xy^jv*>7? K) , ii )V 
At^f;i/i (tfiJxJdf, N-i^-^*^/"?*^ N, N - i?-f+)Vii jwc-t-f >v) , 
7/t'f^S (1HJx.(i\ N-xfiW)l'77€'f;K N, N - y'7 n tf ;u 7 r •* -f ^ 
„ N-7;xxww;oV7 r-=E-f /U) , x;u*xv;w^ (Wx.(i\ ^7>^;u*x:^, jr ? ? y 
X)V^^)V^ ^o-if y7,)V*=-)V, Y )\,j-y^)i*—)V) , r ^ -> * ;i^**x: 

l-7xx^rh7V"-^-5-t^y, 2-f ^7tKnk'7Xj^#y) v 7/S ( 
^R)x.{f, 7xx;i/7y\ 4-> f + y7xx;i/7v\ 4 - tf P <i )V T 5 7 7 x. x^ ;w y y* 

tbliE# 2004-3035120 
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, 2-fc: Kn^ry-4 --furtj ^^7 1-^77) , Ty^t^yl (ftlxJf, 7-t F 
*v) , J] jws^ ;i,^-^->^ (tfiJxJt N-^ JW-f^E-f N-7i^^ 

fJl/y'JJkt+y) , T'J-^t + yAi^'^^T^/I (1HJx.(i\ "7 x / * v tj - 
^757) , ^H'l (1?iJxfi\ N-*y-v>-f 5 K, N-7^;M5 K) , mmm^t 
^ (tfljx(£\ 2-^>'/f7 , /'J^ft, 2, 4-y-7xMy-l, 3, 5 — h 'J T 
v*-;i/-6-^*, 2 - bfy v;u^*) , yOW"7^;i^ (#!lxJ£\ 3-7x7+->7 , n 
kf;i/7;;U7 ~;u) , *7;*~;u^ (tflxJiN 7i/+y-t7*^)K * ? + 

7 , 7'J-Jl/t+y*)l'*-)H (1?!lX-J£\ 7x;^ry* 

;UsK.=./u) , Tv;w* (Milt T-triMK 3-7x^^7n;v^)K ^y-/^i/) , 

[0 0 3 5] 

ijfe-^ (CI) t^^^^^^nvT-^^JN-^i^tt-C-^^Jt'^tcfi, ^f^^lt 

*x*y ^fc J: £K4£#t>^-7 A|f^^n^ 0 frie-f * > 1£g[7jcl£^ i LTfi, # 

;u,-KJrv;i/^, *7,*y^, is <fc o^n^-hHtf**?* L < , # Utf ->n^, 

75 s ftf U^o * v *3fe, * 7> * / Mis X If A )V*m$iM.<r)W.m-^h o TU<, 11 

th'J7A^>, *'J7A^t>) joctLF^^^^^ (1HJ, fF7^ff7 

in&o *M * , t;ut7 M^JglsW^ t < , #n 'J ■f- 7 AtSt±^#<7>v#M 

y ?&7Z.n*\*\±.Z*tZ>tzsbm^ftt L^o —tea* (CI) ~cmzti&7 9 a 

n vr->^^# 1 ft^'pta < ti> 2«*-t£ d i7& ? *f £ L < , * ;i^*^£> J: £ tz 
li*^^y;H^^^ < i *> 2 1@Wi-^- i# s <£ >9 £ Lv> 0 
10 0 3 6] 

^*>ttSi7K1M<0£fcfc Ltli, 7?n^7->9fc&f+155-^-4'^&< i i>2mii'fZ> 
Ztfimt L < , D\<*m& XXf/t tz\±ii frtf* ->JH^^ < fcfc 2-M1-& C i t> ? 

a l-a4*3«tU f b 1 ^ b 4 ti, -f-n-Pti X i - X 4 is X tKYi - Y 4 OiMi^Ito 
a l-a4(i, -g-ft-Tft^ic, 0 - 4 ?>^iSc£fi1-7K ^Tt5 ? [WIB#H 0 Z i 

b l-b4li, fft?n$t!ii:, 0 - 4 <7)^lfc£^-fo a l-a4iJ:0 ? b 1 

4 ft7>7> ? 2 JJl±<DSSc-e*-6 i £l±, Xi -X 4 i3 ilKYi - Y 4 m>-f ft7W±*S 

aliblll, a 1 + b l=4«rii^lf:to tlic&i Lv^ii, al)5*lifct±2 
£^SU b 1 t!> ? 3 i7t(±2 IK ^i^T'fc, aH { l4SL. b 

1 7> J 3 ^*^SL^^t)-lt75 s m^$f 5 L^o 

a lib 1, alibi, alibi <7)&®.fr&t>*tlZ te^X t , alibi 60^^^ 

[0 0 3 7] 

Mi LTflFi Lv^Oti, TK^T-coHfetK ^7C*i Lt, Li, N a, K, Mg, 
TK Zr, V, Nb> Ta, Cr, Mo, W, Mn, Fe, Co, Ni, Ru, Rh, 
Pd, Os, Ir, Pt, Cu, Ag, Au, Zn, Cd, Hg, AK Ga, In, S 
i, Ge, Sn, Pb, Sb, Bi #75 ? ^tf h tiZ> 0 &Lit9s i LT(±, VO, G e O^ftf 
ft t L<m*f btiZo £fz, fcmiV&Ot LT(±, S i (OH) 2 , C r (OH) 2 , S n 
(OH) 2 *SFjWS L<m*fbti&o $<bU, JsuyyiWtok LTIi, A 1 C 1 , S i C 
1 2, VC1, VC1 2 , VOC1, FeCl, GaCl, ZrCl *^#*f?>#LSo & 
^T'fc, C u , N i , Z n, A 1 mtmt L < , C u Lv^ c 
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ttz, L {2m<7>&&&) HUPc (7^0y7->|) t5 ? 2M# (#!lx.(£\ Pc 
-M-L-M-Pc) ^:li3iMiiL-CU<> -g-OBtOMIi-g-ft-^tilBj— X~*> o 

[0 0 3 8 J 

L-e^sn* 2{ffi<7)ii^f± N ttvi-o- *-*&-s-, Ai^-jn-co- 

, x;v*-;H-S0 2 -, U>S-CH 2 -, is «fc O^jfifb 

luie— ^ (CI) ti^ft^twf i Lv^f ^I<7)I^ WCo^t (i, 

fl&fB— (CI) t i $ ti ^ 7 ^ n y 7 - '/ 1 ^ ^ 1 mfSE-^st (CII) 

[0 0 3 9] 
[ft 4] 



(Xi4) a i4 



P^i3)ai3" 




(Xii)an 



(X 12 )a 12 



[ 0 0 4 0] 

tUTC^O-^ (CII) X~mZti&y*v yT-VM^ov^iK^So 
iffiiB— (CII) H&^T, Xii~Xm, Yn- Yi 8 ti—ft^: (CI) 

I) t£<DMtmmx*$> *K 4 Lv»0|fcEHI|-C*&o 

— ^ (CII) a 1 1 - a 1 4 U\ ^ft-m^U, 1 t 2 WlSfi I) > ftf 
U(li4^a 1 l+al2+al3+al4^6 ZmtzL. Ulial 1 = a 

12 = al3 = al4=l<D<b£ X*$> 2> 0 

Xn, X12. Xis&XZfXult, ■Zti* r ti£:< [WI CtlStftott «t < , &£vMi®| 
x.(fX], X 2 , X3*3«tU f X4* ? ^-C-S02-Z-Cab«)x fr-z>&Zl*&%:&i><D$:<£ism 

^>liivM:I^Sfii*, Wiclf- S 0 2 -Z t - S O2NR1C R 2 c *^"Cv»r <> «t 

[ 0 0 4 1 ] 

(CII) tS^J7?Uy7->M^^K*4, #C!fiL^iM^ 

Xn — Xm <fc Ltfi, ^-n-rnsiiii:, -so-z, -so 2 -z, -so 2 nri C r 2 

cifcli-CONRic R 2 c**Sf 4 L < , fC-S0 2 -Zi 7t(i- S O2 N Ric R 2 ctW* 
L<, -S0 2 -Z75*«:fe«3FiLv^ 0 

zt±, -e-*i-r*a*3LH, tnu<i±*i^7;^;n, i^u<i±Si3iw7'j 
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[0 0 4 2] 

L < (ilsm^OT'J-^*. t < li$tffi&<7>*tfSf Steffi L < > *o>&fr-ei>. 

TMStJE^ m&Ttis^jum. ii7'J-^i, tt&&X!ft£4*J: Lv> 0 fc/iLRic 

all-al4li, -g-a-e^^SlC 1 ifcfi 2 L < , ^TrtU "C* 

t;5 ? #icff£ Lv> 0 
[0 0 4 3] 

, HCCu, Ni, Zn, A1WL<, i^T*^#{:#(:C u#f iff J L^ c 

fjfe-^ (CII) tf^W7^Dy7;> ^#75 ? 7K?#teT- iC f± , ^ * >fe 

*Mf$LtZ>ft4 * ^o-WKte^ 7>^E-7 7 ;u # V >f * > ($k U-f-^A 

f:*^ tF^A^t>, ^'J^A^Tj-y) &£V t &mfJ**> fF7^f;V7 

t *i& 0 **-r *>ofcj&»-e&, 7^7? 'j^jRtg^ffi t < , #n ^-^ 

1££it&aeK >?£5£14£fr±£-tf&£i6#{Cff£ Lv> 0 -Jftsfc (CII) -Q%&tiZ>7 9u 

n y7->|llt l t>T-^& < t <> 2M1-£ :iW L < » £ 
l±#Ji/sJ?*2//i/g£*4?& < & 2m^-f2> ZttfX »)ff£ Lv> 0 
[0 0 4 4 ] 

* - kiffi 2 L < . x;wsfca£i3 Jtf/S 7tf±7j;w-K* < 1 *> 21®#i-&^ t 

Steffi 

frie-^ (cii) "c^^n-s-ft^oflFi tv^^^ia^^^-^tcov^rti, 
< i: & io^hu feoff i Lv^-e*-6fb^3&*ff i L < , J; •)# < 

OM^^HuIEff i L ML^ri* J: *9ffi L < , £Tomi&«rt 5 lfj|fiff 3: Lv»3£ 

X-hhit^Wmi>U2 L^o 

^77^^^^ o £m^5t3l1±*£, 7^nv7-><7)4O0#^>-b->|ttC^^ < 
U-ofo, -7 * n->7-yfMftolM©<; p li^It"? 1 . 6 J£Lt 4: & J: o 

[0 0 4 5] 

^Ji^PHUJl^MJftaifWCTijeiW^rsfc**: 1 9 3 5^L. P. Ham 
me t t tC«t t)ikmZtlfz%£mm-e$>2>tf, Ztil±^Bfc<&mWMtbbtiX^2> 0 

ffiiEfl* 2 004-3035120 
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^SfCltiit; ttfXZ Ztf, Mx-l£. J. A. Deanl, TLange's Ha 
ndbook of Cherai s t ryj |12l, 1 9 7 9^ (Mc Graw-H 

i i i ) * nt¥<nmm trph 122^ 9 6 - 1 0 3M, 1979^ c# 

lilTfE— **5£ (CI) T*i$n^7^ny7-^il«:(i, -^0£-j£i£tc J: o T^pT^fiD 
CIMXn (n = l-4) io^J/Ym (m=l-4) 0*Afif « ilflXflS^ii 

§B-«b£ (CI) is it/ (CII) t^^ti^ 7 ^ n •> 7 - 

SH^o*v^TJiJLT<7)=^(Z^LT3E*i-^o ^ (CII) 4^iStt&Yii, Y12, Y13 
, Y14, Y15, Yie, Y17, YisS:#«l, 4. 5, 8, 9, 12, 13, 1 6tifctS 

o 

[0 0 4 6 1 

(1) : 2i3«fca f *fc(±3i£, eiJiOfifcii?^ 1 0*3 iififcii 1 1 

ft, 1 4&ZXfttz\± 1 5fitC#^OM^^^^-r^>7^nvT->^l4-o 

(2) a -fif^I : 1 i3 J:^^ fcli4fi, SiSi^i fcJ±8ft, 9*5^^^:11126! 
, 1 3&£Xf*tz& 1 6fitiH*5ewllJft*«:^ri-*7^ n->T->^# (3) a, 
ipi^I : 1 - 1 6fi:naaim* < , »£0lM^tt47^nv7->^ 

v-f^T \7 9u's7->-ilc&bfflfe-\ (P. 1-62) , C. C. Leznoff 
-A. B. P. L e v e r VCHSHt 'Phthalocyanines-Pro 

perties and Applications' (P. 1-54) ^UlSft, 

[0 0 4 7 ] 

*§£W?>— (CI) -Cg|£*l&-7?n y7->Mli, Eskimo 0/17 2 7 
5 *, 1^ 0 0/0 8 1 0 3f, BOO/08101*, ^19 8/4 1 8 5 3f, # P^^P 1 
0 - 3 6 4 7 l-^^^iCfie^^^LTV^ «t 7 15!lx(S'4S®^<7)7 * n vT->"fb^<7> 

* ;i/ * >f tif 7 ?u^T->&<7) t^tt-C 4> £ «9 W 4 ± K X ;u * > it £ ft £ 11 

LX&hti&o 
[0 0 4 8] 

, wT^\®imtfmxztix^^mm&'j>%^\ m^mitmu^^ v)%.x$>z>7 *u^t 

->PkWWLXLX < i7&*»tt<bftfev> 0 MoT, *v*^jfttt£|S]±$-££*:*!>lcfi 

*56W<0-I6S (CII) ti?W7?ny7->Mlt Wlx.«fTIB^-C*$*iS 
7 ? n - h 'J ;H§jf#: (ft^ P ) is J: xf/t tzli V J 5 J ^ V < > K 'J (ffc£- 
&Q) (CIII) "Cf5$n4^JKlliifl:fcRJCL.$-fr4^ iftv>iiTSB5S"C££ft 

* 4-^^*7 ^ h >J (ft^tR) (CIII) 3*1 
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[0 0 4 9 1 
[ft 5] 




S0 3 Na 



[0 0 5 0] 



ttifHf 2 004-3035120 



mm 2004-008134 



^-v: 16/ 



4o ttz, Yq, Yq'li, -€-ft-r*l±ifi— (CII) Mtt&Yn, Yi 2 ^ Y13, Yi 

o 

M' ^Sfct*ft>tLt(4, Li, Na, K£ t*<DT)VJj 'J #fl|^ * ifctthU*. 

-ft* (cm) : M- (Y) d 

(cm) 4>> Mamie— Utt (ci) (cid oMtraarc&o, yi± 

T-fc^U d it 1 - 4 tf>S!&-e£>£o 

fr< LXnhtl^mtl-H^ (CII) t$$tlS7^ny7->^ftli, Xp 

<d &mmzwi~ &n 2>rm--te3: U) -i - (a) -4-?&zti&n&to 

[0 0 5 1 ] 
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[it 6} 




[0 0 5 2 J 

_hiE£-j&v£^£;v>-c, xp t LT^ti^-©i(D^f ffltnifXii, Xi 2 . Xis&xrf 
Xi475 ? ^< 1*1 Dg&^-e&s ^ - f tM7 ^ n -> 7 - ^ t ^ I So — -ft 

it^ct^^o (Cii) oife^i^-e^ svM:l^^i«?ifttM 
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vi-fjh^fi&sufc^T&artbmttau. ov ( vs sce) «ti9&# 

X It 14 ^ K jo v » r <b K flE ft T v fH |6] H & o o 

fris-^ (ci) &±r/ (cii) 7 ^ □ •> 7^ ^*fi©*#« (flj^ft^ 

»I-l-I-126J:ir 101-190) ^TI5tc^1-^\ Jzfkl9Uzm^hti2>7 9 v 
[0 0 5 3] 
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(1-1) 



KO a S 



S0 3 K 




S0 2 NH" 



SO a K 



(1-2) 



NaO a S 



SQ 3 Na 



N 





N 



N 



N-Cu— N 





-|-S0 2 NH-f> 



S0 3 Na 



1 



S0 2 NH 



S0 3 Na 



[ 0 0 5 4 ] 
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Ut8] 



0 0 8 13 4 
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(1-3) 




[0 0 5 5] 
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[lb 9] 




SO z N 

(1-6) 



^. .OH 




[0 0 5 6] 
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[0 0 5 7] 
[it 1 1 ] 

(1-9) 



OEt 




[0 0 5 8 ] 
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[ft 1 2 ] 
(1-11) 




[0 0 5 91 
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[0 0 7 1 ] 
[ft 1 3 ] 




[0 0 7 2 ] 

filB-^ (CI) ti$ii^7^n-/7->ifl-lJ > HuizEL^#ItU^o-C^-f & 

- ^^oTf^-e^^o ifc, — tesS (CII) 7* n vT->^£|-fi> ityfEL*:£- 
f&Jffevmz. mm 2 0 0 1 - 2 2 6 2 7 5-f, ^ 2 0 0 1 - 9 6 6 1 Of > [ej 2 0 0 1 

- 4 7 0 1 3f, 1*12001-19363 8 ^(D^m^UWL^m^ X i)^t^Ct 

-2 0Rf%^tL, i^fiKiiO. 5-15fi%^t«o 
[0 0 7 3] 

^§&m<D4 > ^ v x. v hieitffl^ > ? \zm^&-?-e> ? 4 > ?«±, TRi^^fcrvife 

0 - 5 8 0 nra0^7tftt:M^^tL, Hi. OV (vsSCE) X<0i>M<om 

cot vMwtH Lv^n.<7)tiit±<7)!|-f^<7)^-ii. mmm.A 31 ) -n = n 

- (^i^^b 31 ) xm2fc&&&m*^irz>mmr"&z>z tX&Z> 0 -0*§^ H^StA 

tL/i^ii-e^^, 0 ^##HCf±#|!2 0 0 1 - 2 7 9 1 4 5^$R, #^¥2 0 0 2 -3 
0 9 11 6 #12 0 0 3 - 1 2 6 5 0 ^K|E®£ fix v^ Q 

% ^co*WJ{i#F^2 0 0 2 - 3 7 1 2 1 4 -^£$&lCfE*c£ *iTV>& 0 

jg«:*-r&c:i:-e*»), JU*«fcttT-'jyafe, ^f | j^7^it^^ 0 

-37121 0 0 2 - 1 2 0 1 5f) tHEfc £ ftT v>£ 0 
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iL^li, tWE— JftS: (MI) ?$S*i*jfc$f--?£>So 
[0 0 7 4] 

fris-te^ (Mi) (oMicov^iciic^f^o 

, tf y /- ^M., 4 < ? V- ;ugR, ^ T V- vf 7 V- ;HR, -f - T v r V- )VW 
, ^y/fTV-;^ ^> v*^^r-tj-v'-;p^, ^ > y^f v f 7 V- Ji^i^f (f 

»tll±Ii:tM* t L t v>t i fi^„ 4>"^^Tie-^ (a) frb (f ) 

y*^- T y- * St W iLv> 0 
[0 0 7 5] 
[it I 4] 
-*S5*(a) (b) 




[0 0 7 6 ] 

±IE-^^: (a) (f) Kfc^T, R 7 ^f>R 20 {±-^ (MI) Kfctt-SG 31 , 

(a) *»<b (f) <Doh, Lv^ti-^ (a) , (b) fi^ft^t^V 
-;HR, ^Vf7'/-^it^i), iUfiLv^li-^ (a) X%LZti%> M 57-^ 
St "C «b -5) o 

— (MI) K*3V»T, B 31 £>J:LKB 32 fi£-* = C R 1 -*. iC^-C R 2 = ^^1"^, 

R 5 ^ct^R 6 n#^^jz:tc7R^^^-i^{±M^»^^L, mmmmmmmm, 

r 5 > R 5 i±fHL<i±, mmmm, ^mmm. mmmm. t^>v^ t>v* 

^m&, m^mm, rvfl/*, 7;^^x;^t-;Hi/;ii7'J-;i/x;wt-^ 

mx&& 0 ti^iKit t>;-^^, ^^it^-c^^o m&w&m<D7km 

o 
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10 0 7 7] 

y>wl=¥-. mmmm, %&mm. y7/s, ^wf^-xn^ #;w<^;n 

7v;i/&, t Fn^vi, r^3*v*. + «3ff5R* + ->2£, v-'J** 

>l'sK—fl'5j-*->36, 7571 (TWil'T^i, 7 l J-?1^7?yI, 
f75/l^^tr) , 7-/^7^1, '/l/'f Ki, XJl/77t'f ^7 5 71, 7*3 + 

y**^*??/!, 7';-;i/t + y*;^'-^75yi, 7* + ^^*-*7^ 

7'J-/1'^^*-A'7 5 /i, ISS^*** — ^7 5 /i, ^Fnl, T)V*)V*jt 
T *) ->i^-*m, Itff tS, 7;i/ + *x**-;H, T 'J - ;urh- II 

-*1> x;nrt^g, ifc{i***a££*U K#g^^7tc*J^^(iM^$tt-C 

7'J-W + yl, 7y>t+yl, ttSfSIl** vis, 75/1 (7M*7^/ 
7'J-;l'7 5/i, *S.mm.T 5 y 1^-a-tr) , 7y^7 5;*, * W Kl, 
7*^*75/1, 7J^ + y*)l/^;l/7;/i, 7'J-^t*'>*A'iK-*75yS 

, 7)K;Hy f 7'J-;i'fti, *^t±a*SR^*afe7W* L < , H:»JL<li**8( 
/Nny>i^ 7;i/ + ;H, fc: Kn + ->s, 7)^ + 71, 7'J-^t^vS, 7v 
n^ + vL 7^iJf:li7->;i'7^i^f), ^X'iy^mmT-, 7?;l («Fi L 

<(i, 7--J/D , ^:i±7y*7^»yHu>„ i^mifci^Tk^T-fim 

[0 0 7 8] 

A 31 7& ? M^i^^-r^*§^, i^tiR 1 , r 2 „ r\ r 6 ^ tziiG 31 <Dmmm^izw^: 

#!&9itf>— ASsS (MI) <7)^^ ? 7K^14^;«--e*^^tcii, A 31 , R\ R 2 , R\ 

r 6 , G 31 ±m»-f a^cofigng^i^ LT5<b»c>r *^tta*ttagt^r-r-6it*»«f 

JLK LX<D4 *>14^7lcttl^{i % *;u^+v;H. 

fciy f 4a7>t-'>Aifn^So mflE^ * >MtM£1£: Ltli, A*^y* 
1, W*;S, is i^jv^M? £ L < , ICA^^yiH, ^^36*»ffiLv> 

*K 7>^-^A^xj->, 7 * # >f * > (1^0, -f- * a -f * > , 

h'j^A-r^->, i$j:a f ^r«*'f L *> (flu ff7>f*7>^-7A 

-f*>\ TF77f;^7-y7A^y < ft-7^f ^*X*-7A) ^JH4 0 
[0 0 7 9] 

MI) atfftiEO— ttS; (Mia) K£tt*£&£fr-^ra-C*oTfc#®"C*&o 
[0 0 8 0] 

[0 0 8 1 ] 

fltD5^1f±7* + ;H, ©i&7**;H, T)Wr-)vm, M^7*^-;H, 7* + - 
S»7;u*-;u3fe, 7 9 J: ^M7y;^;H^Mt^ 0 

ttlfEilf 2 004-3035120 
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^-v: 39/ 



T-^{± l-2 0-C*4 CI t7) ? *f £ L < > 1-16 7?&& i ttfZ hKft t Lv^o 75** 
;u^jo J: O^&r 7 ^ * 7'J- *ffl5^(i 7x-;HJtut7f >i/^T-£> & z t 

§ -2) o 

10 0 8 2 1 

6 - 2 0-e*SCtWi L<> 6-1 6* ? $<bic4fi Lv> 0 

7x-;HJ3j;0 f m- ( 3 )V^-fu tf ;l/T 5 y ) 7x^;H^$ti5 0 
10 0 8 3] 

IS»iLv>„ HufEg^l^#»coe^*c7)^Jt;{±, '^WfyW^, T)V* 

^XJK+^)H, 7'j-Jl/7ikt- 7y^I, T-yil'T^yl, ;u "7 r ^6 ;H£ 

x #;ws^;i^ ^*>14^7K14*^t^in^o BiflE^IS?t^<7)0!)^ti. 2 - kf 'J 
y**, 2 -^J--*** 2-f77'J*i, 2-^>7 , f7V'JiH > 2-s<yV** 
^^^^2 -7 'J ;i/^^-itL^o 
[0 0 8 4] 

i^S^So ituIB^JW^-i' *3feo0iJtc{±, ^ ^;v#;ws^e>f X * f-frii )V 
[0 0 8 5] 

r;i/^*->*;u**-;u^tc{±, ft 7 * n + ■> * ji4 a ffltZTfo^* 

(i „ > h * v * ;u fl'&is «t V*. h * ~> * a> ;u^t5^ £ n * 0 
[0 0 8 6] 

7 , J-^t*y**^-*li:ii, i^7'J-^t*y*)^f-JH^^So iuifi 

t «; )v#-)vmt Ltti, #tsm^-i&7& ? 7 - 2 o^r u -*^-*->*;wsk- 

[0 0 8 7] 

* * * -> # * ^^t5 ? ^- t n a o 

[0 0 8 8] 

T-St^l -2 0 07^3 + yIWJ L^o HUfSS^O0flU{i^ 7*3 + y^ tKo 

mtiE4# 2 004-3035120 
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- * )V ?K * •> ^ n # * v * tfS i tl & o 
10 0 8 9] 

[0 0 9 0] 

ti& 0 mt^mwi-^'-s&vym^t, 3 -try 3-*- 

j. ^ ;i> * * -> ^t5 s # £ ft & o 
[0 0 9 1 ] 

•>'j;v^yitui±, nasHc^-afca* 1-20 ommmm, ^mmm^ l £ -> «; 

[0 0 9 2] 

TyJVt^ylCJi, i^7y;vt^yf^iii^o IffST v fl^ * zs&t LT-ti, 
R»tl-2 0^7y)^^yWHw o lTgE*!fe3fe<0«{;«, 4 * 
3kj&*-&£*l-So HiTiETv'fl'** v*<7>1?!l^fi> 7-t h * v2£j3«J:a f ^> 

[0 0 9 3] 

{±x T^ + rt^7^f ft& 0 huIB# ;w*^E-f v^co0!Hci±, N-y ^V^W^^f 

^t+yl^t^-So 
[0 0 9 4] 

=r * y*;^f-;i/t + ySi:i±, fttfe 7 fl" n * v # JU^-^r yli^t ti& 0 

IfttZT n/#=.)V** ^mt LTfi, ^JUS^Scri* 2 ~ 2 0«7)V^y*W' 

-;i/**yl#f Uv^o mnlT fr^^-i/ft ;u^^r v^ofRltcti, y h+y*;i/>f 
-;^ + y!> 4 V 7°n^y*;Kf^)i/t^yI^t *l& 0 
[0 0 9 5] 

JtL^o wrfBT 1 ; -^t^fy*)V*-^t^yIi: LTJ±, K»if7-2 0«7 , J 
-;i/t^y*^*-*t^yi!5 s fft Lv> 0 frier - )\/jr*is% )Vtf—)V-t*i/&<Dm 
iz It „ 7xy^y*J^jHJfy|^Jfl4 0 
[0 0 9 6] 

75 7iCli 1 ft7 5/i^^iiSo itMJ: Lt(i7J^;vi> T'j-^3fe* 

i^LTli, Rtrai-2 0^)7;^JV7 5;SmU 1 <> tfrBE«fe*tf>«Kti, 
-< ^-^tt^TKtl^^-a iWo mUT )\s*)l<T 5 y *ofiJt-(±, >f;v7$/ii3J:y f y 

TV -)V7 5 y It7U-)V7 5 itulET'J -;^T5 /Si L 

■Cl±, Rtlli 1 ! A ? 6 - 2 0 <9 7 'J - ^ 7 5 7 i^ff i U> 0 HufE©m*^^J L T li. 
^nr^JSuFs £<£ tfV st-^tefcjfcte**^* *i£ 0 huIBT 'J-^7 5 y* ifecofaj t Ltli 
, 7x-jV7^; ^£ J:0 f 2-^nn7i-;i'757 ^^-a" i*i4 0 

*I#3i!7 5 y^tcsi, iMtl7 5 y^T^i-ft^o limit LT(±, ffirSeutmSRS 

75 7WJLv> 0 i!&IEfi*fta£o0!J 4: LTti, 7;u*;i/g, />ny>|?, isitM* 
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41/ 



[0 0 9 7] 

0^)7y^7?;WILv> o mriEg&^ol?!J tc {±, ^^->tt^7K 
tti^itl^o fie7y^7 5y^fljt;{i, 7-tf ^7 5 7^, 7*oft-ll'7 5/ 

[0 0 9 8] 

^•f ti&o HUie^ K3feO«Uli, Ki, 3, 3 - *J * <f-tt/ -7 U J V 

[0 0 9 9] 

xjP7 7€^;i/7 5/ii:(i, tj|x^77i^^75yS^lfi4o HuIE^I*^ 
e^x;v77^-f^75 y ***#in* 0 

[0 10 0] 

7)^ + y*)^^)y7 5 y&Ktiu ii7J^Jfy*^,-K-^75 ft* „ 

^*"si] )V * ^7 5 y ^eo#U k ti , ^v^-yii )v )v r \ y ^7^-3- i ft & 0 
[0101] 

t } ) — )V-% %-~s jj )VT < y^tcti, Hl7 , J-;i/**y*;i/^;i/7? /i^ 

^ft&o HUlET 'J )V^-)VT 5 7it LTii, RmW^WLtf 1 ~~ 2 0O7'J 
3tl&o huIST 'j -;l/^^r->^ Jl/-f-;V7 5 y^Oimcti, 7x;+y*j^*-^7;7 
[0 10 2] 

7iV^f)^;^^;U7 5 ; &R?fT } ) - ;w y. ;i/ * ~ T 5 / -f-ft-rtiMI&T 

+ ^**i*7 5 y iiR^flHftT -n/^ **-ji/7 5 y i^^^„ buIBt^*^ 

^i^-^7^ y mikMT V -A'X^*-^?^ y^«h ITU, 1 -2 0O 

7J^;^^*-^7 5 y ^S:^^^T-m^7 - 20W7 'J-;i/7;v*-;i/7< y^rt s 
ffiU'o mffEg^o^lUfi, ^-^ 14^*14 ^7i ? #^ti ^> 0 BufET;i/^r;ux 
t 5 y is^T — ;wr ^ y asoffiUcti, ^f^n'*-^??;*, N-7 

x^)i/-^f;wiwt-^7^1, 7x-;i/^;u*-;i'7^ 7i, mxf z - 1j )\> * 
->7x;)^;Kt-^7 5 y *7i ? -a-t ti&o 
[0 10 3] 

ii^jKt-i^^/iiiii, «««*si^^*-n/T5 7i^sns 0 mmwt 

[0104] 

1±^**^-i*i*o fie7;^;vftS, t u -^^S^ts^^g^Wcfi, y^ 

[0 10 5] 
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r >v * )V x )V * ^. )v ^ is «£ r - )V x jv * - )V ic i± x r ;u 3r ;u 7. ;u * - ;v m a 

- )\,m<Dm £ Lffi, -g-n-TtL * ;u * — ji'&js J; ^7 * - >v 7 — aMf & 

[0106] 

<fc EfT 'J-^XJV7 -r ^^ggofllt Ltli, ^fiffii* ^;U7 )V 7 < i if 7 j. — 

—/i/*** tf-5^**-e# So 

[0107] 

fl(rlB1g^SRafe-ClE«olt^5R^tf P>*i4 0 HffIB^*^;i/7 * -fr&t Ltli, 
[0108] 

^rJUfea^ittSo huIBt. ^7 r^e-T ^UfO«tct±, y^f;^;V7 r^e^ it/:/ 

- (2-h Kn^ryxf jl/) ^*7 7t'f*i)) t ^iil5. 
[0109] 

^Ci^t, JRNcfif £ LH*ii(i, TiB-»* (MI a) t?$$ii4tO'e*5o 
-ttt (Mia) 



[0111] 

aSf* R\ R\ R 5 i3J:y~R 6 {±-^5t (MI) tfflmx$>2> 0 
/**>f;H^ r fl'^rA'^/i/sfr — jUfe, 7 V i £t±7 )V 7 r 4 A>&* 

m-to ^x-iij^m^. ^mm. r^^m, r^*/u^^*-;nt, ijtii 



[0 110] 
lit 1 5 ] 




[0 112] 
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$*Xt>, Kll2-2 0©7y;H, ^iSc 2 - 2 0 O 7 JP* * v * ^ 

'J -;u*;w*^;u^, pt^ticl - 2 0 <Dij ;w*^E j ^ftSTO*^ 1 - 2 0 tfJ^n^j/ft 
7;^^ffH^o L^kcoii, ->7yi, 0O7;u + ;ux^ 

*^;u^, Rii6-2 0O7 l J-^A;kt-JH^() 1 m i>tft£ Lv^wi±->7y ^ 

z 2 (±tJc#s^* /c(±®^^^^l> ^#^*> l < mmmm 

, v^n^-^^yii, is ? u^*-tym. f'jy^ f'Jv/^ k?7v>§!. k? >j 
[0 1131 

(Mia) x~%mLtz&w&m<n7kmMi-i$m.W!:Ztix^xi>&^ 0 mm&mt 

Ltli, (MI) -C-f^H^L^g^, G 31 . R\ R 2 -C-#!l^ tTt:^^^ * y\±M* 

1 9 3 5#CL. P. Hammet t iZX *) mmZtitzJ&mmx& Z>ti\ Ztil$^nfc< 

^cn^Ojlfi^- < n-fcmZJ&W^&ftl-Z btf~C& J. A. Dean 
3^ l~L a n g e ' s Handbook of Ch em i s t r yj |1 2)$, 19 
79^ (Mc Graw-Hill)^ Rfc^^HU JfflJ, 12 2f> 9 6 - 1 0 31 
, 1 9 7 9^ tc#L^ 0 ft, *%-mtz&\,^X&m&M£^* -y bOB&»5eic 

a p *c«t 0 K5eL/w *) , 3fc 93 L rt: •) -1 fUi± IE wlSt^IUl , :£MBE£Q<7Mi; 

hmiz <, » x m ^ l tz m& k * <n m m 1*1 u & t n & x $> % n * i> $ tr ci t « v » ^ 

iT?t4v> 0 (la) tfufUJi. ^>-tf>f£ S^Ttii <> #i 

[0114] 

hltlEi^pi^'O. 6 0&±(Dmi L W. 1 i\ftiMt LTIi, -/7/i, - ho 

T-t?-)l<m , T^n^ >>*;WjK— fl/* (^ljx.(f Kfv^^ + v^J^f-^i) , 7«;- 
^t^y*;Wf^iH (^Ox.(f, m-^DD7x7^y^Kf-)l/) , 7 ;V ^ A )V 7 ^ 
(Wx(i\ n \d)V^ )vy << -)i>) , 7 'j - )Vj i (^Jx.(f7x- 
)V7,)V7 i =-)V) , ^^77*^^8 (fiJx.(i\ N-xfA'^;l'7rtl';K N, N-v 

*t + y| (#!lx.fi\ 7-bh^v) , J] )\,m (0!)x(f\ N-J^^^I/y^xf ;u 

l±StE#2 004-3035120 
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. N, n-V-mni fr) , ^ny^ftr^n + vS (#!lxJ£\ MJ7nn>f 
J^ + y) , ^ny>ftT'J-^t + yI (fl!)xJ2\ ^ > * 7 n n y jl v) , x 

xtf, y'7Dn^fW) > 2-o£k±<Do pl^O. 1 5^^t?lttl-ei^$ 
OWxtf, 2, 4-v-hD7x;^ > n n 7 ^ - ;U) , isiO* 

10 115] 

buIB-^ (MI) -C*SH4 7 7*fti: LT#lc»i Lv>flMft|£<Dii&* R 
5 jo <fc O^R 6 £ LTffi L < ti, tJc*K^\ t^*;i^ 7'J-;i^ &3£3iU£, 

£/R 6 7$ ? *^7fc*MT--C£>£ i t {±tev> 0 

y^7 5/ It*»), <> o *>«fi L < fiTfC*!! 1 ?-, 75 7^ 7y^75ySf*4, 

B 31 i3 i^B 32 75 ? ^ti^ti = C R 1 -, -CR 2 = -C&l9, R 1 , R 2 (i£*fifi L < J±tK 

n + -»H, 7;i/3tyi < 7;vn + yA;^-;H-e*i), ^feUjfiKH^IS? 
, 7;v*H/2S, fc/u 36, y77|, #;WN*^e>f ;i/^-C&& 0 

[0 116] 

fiS6, mflE-^ (MI) T'i$:a^ft^^HL^iM<7)t^^(:ov^li, 
i«otM^^ (HI OT&*UJ!E<W£ Lv^-e*sft^**Sf* L < > X *) & < o 

v»*-eab&<b^-!»7& , *<>iyF4 Lv> 0 — jr^; (mi) -e^$n^.^i4-^r-^->tt^^^r-r 

10 117] 

huIE-^ (MI) V&Zti&it&m (7vM) w^«^ftTi:^t#, 
[0118] 
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[mi 2] 




t£W R, Rj Ra 




[0119] 
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mi 4] 



N 

I 

R 2 



H 3 C CN 
H-N 

\ 

R 3 



*** R, 



R 4 



a-11 



+ 



CH3 



SO a Na 



- 2 -o -co""" -o* 



COOH 



a-13 



a-14 



a-15 



a-16 



a-17 



CI S~^\ COOH 

_p ^ N X^ SQsK -Osck -p 



(4,5-orix) 
1ST 




CH 3 SO a Na 
^ 'CH3 

CHa 

CH 3 S0 3 K 
-CHa 



ci 



CH3 

CH 3 



CH 3 sOgNa 
CH3 



-0Or-".-£P-. -0- 



CH 3 

CHa SO3K 
CH3 



CHa 
CHa 



c ^ N(CH 2 C02H) 2 . NtCHaCOjHJa 




S0 3 Na 



CH 3 
CH 3 



SO a Na 




SQ 3 Na 



[0 12 1 ] 
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[*E1 5] 



I /~ N R; 

R 4 



r, Rj ^ R±. 

CH3 CH 3 



- 18 -co -00 -ty- 



a-20 — -COCH3 C e H J7 (t) C 8 H 17 (t) 



CH 3 



CI H3C \— 
a-21 --{XT -S0 2 CH 3 — 0" CH3 



CHg CH3 



a-23 J H 





s 



[0122] 




a-19 >^ S f a * ssSr *^il -SO z CH 3 — C />— CKj 



w CH, — < >-CH3 
CH3 CH 3 

VX -CH3 



C 8 H 17 (t) 



CH 3 CH 3 

-TV. 



CH 3 CH 3 




CH 3 CH 3 

CH 3 CH 3 

CHa CH 3 

a-25 -ci : -^°:n —i -i_r c "> 
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[«16] 




[0 12 3] 
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[«17] 
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[*18] 




[0 12 5] 
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VJfefl-fcSS L< fi, 0. 2-2 0fi%MU <fc *) ft? t L < fi, 0. 5-1 511% 
[0132] 

fjfffl t o a^-tf > LTfi, fllxJf # y :/'! > ^*J55:^«h 177x7-^®, ^-"7 

7 - 'J > 1 1 ^ 7 'J - ;H L < li Af 'J ^ 7 Vfet (*f&9?tf>— A*5$ (M 
I)KW) ; fix. (f* 7 7 'J ^ i L 1 1; 7 v"n > i, t?^ v'n h >j r V-^iit 

7fJ K>it^J;9^^y>,M^ W^tf^^y^fefc^oj^fctt^sit^fe 
*$£W*£fcj&*-e#So iftfcco-featti, jot?* T<D — tftfffflM. LX%RibX-?-tf 
^^It4tW4oT^<, -e<D*t£-C9# -7 > * -Off-* >1±T)VJj >J &JR^> % T 
9 £|t$gcD77 -f-^}- >"C^> o "C & J: L > fcf'Jv — >7A, 4^T>^--7A 

#f&^<7>-&:£ (Mi) <Dit&m*^-tz>4 y?&WL 

[0133] 

$Hi«>f >7 y x 7 MEiMi:fflv^ii4 1 oo-f > ? (SLfifc^) izfem-t Z> 4 

MLtzmz, Xr-UA70^- (#flxJi\ X-ri te3 10TRgii) £fiL 
TSItM^iKL, ^n-^iSKisttSEItjftJK (Db) 7&*\ 0. 9 0-1. 10CD 

%i44ito«B (t) 5*»6#afcaW«fej&K5£»: (k) £ (0. 8 = e~ kt ) 
5g*fet#K, »3[ft3e»3J*5. 0 X 1 0" 2 [h o u r- 1 ] «F* L < t±, 3 . OX 

1 0" 2 [hour" 1 ] KIT. JElcSfS L < (i, 1 . 0X10" 2 [hour" 1 ] J^TKIIHJfP 

Ztz, fg^D-^ii, 0V (vs SCE) J: *) ^XfrZ^kW 

ffiK, l. iv (vs sce) «£ *) i>nr-&z>mwtfZbizitf-z L < , 1. 2 V ( 
v s SCE) it) 6*-C*S»fl-j&*#fc#S L^ 0 HMe|-o|ISfc Ltli, ±lfi$M4^# 
^|/:t7 tfflL^o 

^n-|H CfctTr -If omfbmfi^iii (Eox) Wfl|je*ft-«fc, 

eti fts ^i&wtffi v » * ijj^TY & ic o w>t {± BtfiB -> r > mn<vm tz isrtztmffi. 

Xh2> 0 

[0134] 

*>nt&*), m^&^&m*mxirz>ztt l zjLiomt'mmt£t)%-t%2>o ^fsw-rii, 

[0135] 

ttz, *5kvi\tzi5\,*xmmirz>*kftit. m^tf&ux$>&t$k\,z&mtf&Mx$>z>t 

m»E#2 004-3035120 
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Hv> 0 Z.<Dtz#> A m a xrt ? 3 9 0 nmfrh 4 7 0 nmtcab > A m a x ^^t^JS: I (A 
max) <h> A m a x + 7 0 n m<7>i&}fc!g: I (Amax + 70nm) t <Dit I ( A m a x 
+ 70nm)/I (Amax) (WT« -<7)Jt^ibI^\ 0. 2 VXT-C$>% 4 -ftfl- 
WiL(, 0. 1 WT^^^lc^ti Lv> 0 f£Jt<0TP!f± 0. 0 1 flJ^-C* & 0 ±$KO A 
m a x^O^KiTK^^T-Ot <0T^^ o 
10 13 6] 

:^)J: 9 ^mftSfiS^ilX^tt^vi^-t-^^Wi: LT, Tie-^ (Yl) -CS5$ft 
UO»iLv> 0 fcrtfU (YD T^$^^>ft^(±> A ma x^3 9 0 nm 

frh 4 7 0 n mlC&ftti'J: < , -£>-f L ^> ±fE^bmfiS.^ I (Amax + 70nm) /I 

(Amax) ^MLi<tuv>„ m^m nci£«<7) ^ a. n -miRi/m^m 4 K 

(Yl) Aii -N = N-Bn 

5S«K Aiiisi^Biiti^tL^ti^jLLT, M^^^rv^r t J:v4I^Sl*^^i-o 
hu ra^SH L T ii , 5 iiSi £ tz it 6 JtSjt#> h 1S $ ft £*l*3t! H<, #Httit 

^flStlt^o-C «>&v> 0 BulEII^^«^-r^^^Dj®T-t LXlt, N, O, S 

[0 13 7] 

mrie-te^: (yd tc^^r, Ants^fi^MhLtit s-tf^yoy. 
tf<;yy, u-r=.y^ m ^ y; v> tr^yn ev k>, ^^K^ASfei^ 

D7/-^|«iL(, 5-75yf7V'-JK 2 - t: Fn+ >- 6 - fcf 'J k:y 
ya h i;7'/-^#t:Sfi Lv^ c 
[0 13 8] 

Bn-e^^ti^^I^^t LTii, kf'Jyy, k?7v>, tT';^v>, kfy^v'y, h 'J 
7v^ Jr7V>, -fV*/'J>, ^^V"'J>, ->^y;>, -7^7V>> *y 
, tfn — ;i/ > y K — ;k 77>, ^>v'7 7>, y y^- y jl y „ tfy 

y-;K 4 5 *ry-JK ^>vM 5 ^y-;K h 'J7v*-jk **-9-y-;K >r v**-* 
y-;K ^^yt^ty-JK f7v'-;K ^v , /f7/-JK 'fvf 7'/-*, ^yy 
'fvfr'/-^, f7v7'/-;K ^>7'fyiH7-ii', tfn'jvy, tf-^'jv'y, 
tf^vv, 'f^v* , )y>, f7v ,i J>^iW^^s 0 *-c£ tf y*y, */'jy 
; ^^-y^y, ^>v*ft7x>, tf^y-JK ^^/-^ ^/vM^v'-jk h 
'J7y-;K jf^-tf-y-JK ^vt*^7-iK ^>Vt+*v'-iK f?7-JK ^<y 
y-f- r y- ;k -f vf 7 y- ;k y y>f y -f- t y- ;k f 7v7 y- ;k ^>7-fv* 
+tv*-^WiL<, ^y'jy. f t7x>, bf^y-;u, f7 7-;K ^>7t+t 
y->K ^ovMyt+ty-iK 'fv-f-ry— /k ^5//-^, ^/7f7 7-JK 

f7^77-Wti:«fi L< , kf^y-;K ^>7f77-^K ^>7^t7-^ 
. 1, 2, 4-f7y'77-)K 1, 3, 4 - -f- 7 V 7 V- )l>tfmzifr £ 

[0 13 9] 

An jSiO^BiilCg^-t-^m^ti, AD^vg^ T)V*)Vgk. "y?UT)V*)V£k^ 
7 7i^;H, 7;i^~;i^, t^^t-^^, 7'J-;i^ <^xnft^ y77l, UK 

^vS, 7y^t^-/i, *;u/N*^-f ;u^-^y^, 7;v3^y*;v^;i^t^-/i, 7 <j 

-J^ + y^*-;^^yS, 75;i, 7y^7^I, 7 5 y * ;i/ A/ 7 5 / & 
„ 7^3^->*;i/*-;i'75/S, 7 l J-)i/t + y*^*-)i/75;l, X;P7r^E'f^ 
7?/S, 7J^;i'S0 ; '7 l J-;i'7)i/*^;i/7 5/ i, > ii/*7H, 7;i/^r;i/f-*3£, 
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»re>ft* 0 



-fes* (Yl) <Djfefl.*4c*tt**|-t LTl£ffl1-£*##{ct±, tetania- 
***/3£43 £V4»T>*-* A^^i ft£ D mflE^ * ^t£=j£7K142S t L 

<fc < , Ht&Wu-t -tXDfflliZlZ^ r y^-V *y , r^* 'J&JR>f (1?!k 

'J A * h ij H/A^f *A>r j3«fc > («, f 

;P7>^--)A^ f^^f;^7-y'7A^>, fF7>fm*-') 

A) ft So i^t^^tt^i^'JtlWiL^ 

[0 14 1 ] 

-JKS: (YD -CSE^ftSafeftO + ^i, (Y2) , (Y3) , (Y4) (7>&f4 

(Y2) 
[0142] 
[it 1 6 ] 
R1 N=H— R4 



R2 

[0143] 

— fezS (Y2) if, R 1 £> J: C/R 3 ti, TKffJK^ -/7/I, 7;i^^3S, i/iruTto 

7 7)^;H, 7;i/3 + vag, 7;u*;i/^*2g. 7'J-;i/f^S, 7'j-;u3fei 

fctt'f ^-^tta*tt*«:f£L, R2(i > tR^J^, 7;u*;u^ n7;i/*^3fe, 79 

7-/)^ 7>; -/U*ifcttaHlfS|Ufc££EU R 4 fittftSR 

(Y3) 

[0144] 
[ffcl 7] 
R5 N=N— R6 



— fitt (Y3) *K R5(i> TMSJSi^ ->77i, 7;p*^3&, y^nrms, 7 
9fl/**ag, 7;i/r?*->3fe, 7 ;w 4r ;i/ -f- * 36 , 7'j-jvfti, TV-jumttzim-y 
tt&*1£aS*^U Zali-N = , -NH-, *?ili-C (RID = **U Z bis 
J:tTZ c ti^-^^aiLT, -N = £fcl±-C (RID = *3RU R 1 1 li**flRT-Sfc 

(Y4) 



[0 14 0] 




N— R3 
H 




Zc-Zb 



[0145] 



[0146] 
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R7 




R9 



[0147] 

—fed: (Y4) HiS^T, R 7 tTR 9 (±&>H*3: LT, TkftJKT-, yT/l, T )V 
+ ^36, v ? n Tils^^m, yj-^aS, TA^Jl^*^ T 'J — fl'-f-* 

7]^*v*^*-^S, #;u/^-f;u^ i {± 4 * >t£fi7M43££?5 L, R 8 t± 

tFo^/l, £ /*{±^ ^14§i7M4^£^U R 1 0 f±^tS?3it«£^1-o 
[0148] 

HUfE— JftS: (Y2) , (Y3) & <fc<7 (Y 4) «K Rl, R2> R3, R5, R7, R 
8 is J: CFR 9 rt^f T ;i^^r (± , W.^^ jv&H X ZFf&W.&<D T)V*c)V 

S^inSo iiyIET;i^;Hfe£: LT(i, jkmWL^WLtf 1 75M2 0 OT^t^Wi L 

JitM * >143&7MM7^£tL&o iiulET^^O^Ucti, r-f-;u, 
[0 14 9] 

Rl, R2, R3, R5, R7, R 8 £ «t UR 9 -> * u T )V* ;HsJCti, g&3fe 

£W1"-5> y ? n 7 ;H J3 J; ^'ifjlo y ^ n 7 ^ + 0 frlBv ?dt* 

+ ^itLtl±, ^/B^Sto* 5 1 2 0y?D7WWffSLK fufEfi&SO 

Rl, R2, R3, R5, R7, R 8 JSiW'R 9^t7 7i^;HCI±, IM^t 

o 

[0 15 0] 

Rl, R2, R3, R5, R7, R 8 £ «fc IFR 9 ^i"T "J -^gKli, 
*7>; -^3£i3 i^Jffig&coy 'J -;Hfe7^£ti£o huIET 'J LT(±, JfcSRJK^ 

W 6 7!?M 2 0 <7>T 'J L^ c fltflBg^Of!lt;{±, T^^iS, T)Va*^ 

Aorvig^ 7)^*75/1, *3 J: cF-f tti& 0 HtrifiT';- 

)V&<r>W\z\t^ p - h 'J p-> h+y7x^;L-, o-^nn^i^.^,^ 

«fc£fm- (3-^;v*7'nt';V7 5/ ) 7 j. - ;l/5&*-&£ *i£ 0 
[0151] 

Rl, R2, R3, R5, R7, R 8 i3 X V R 9 rt s St-f T JW-f- **Kfi, S&3££ 
T X y f ii^W7;^;i/ftl^J ft£o iftUT frZ-iv^-ir&t 

LT(i, iftXaC^Sk** 1 2 0W7;^*ftWI Lv> 0 flrSEtt&aiotaiKti: 4 * 

Rl, R2, R3, R5, R7, R 8 j3 «fc Xf R 9 75 ? ^i"T U - Jl^tf^Kti, g}&3££- 
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[01521 

R2s tf&as © r 2 2 -e^ $ ft * mmmm *± , 5 ji £ £ (± 6 * <7>mmmm tt<ztih 

[0153] 

o 

Rl, R3, R5, R 8a**"tTfl/3*->a£Kli, S&g£WT& 7;U3 4f v*i3«fc ?7 
it^7^3^fvl^^l. 0 tliET^3*'>|fefc LT*±, Utit/iiTtk^l 7!7M2 0 

tt^^ift&o BUfET^n^v^o^iJtCfi, y h+y, :n ^y^o^A y 

h^Vi ^->> KD^ryX l^v^i^S - # v *° * v i ft * o 

[0154] 

R 8^i-T'; -^*^r">*tcii, m&mzm-t&T 'J -;U**v^j3«fcO f teW&oy 
'J-^t + '/i^iiiS, huIET U -^t + vil: LTIi, flUftJgi^&ri* 6 2 0 O 

14^ ? ^i*t-2>o HtT IE 7'J-;W*4r V^WCfi, 7x^y, p-^ f^rv7xy^y 
fci(/o-^h*y7xy^y^J^ 0 R8^'St7y^7 5yli:(i, g^^^^t 
t^7y^7 5 i^ti^OTy^T 5 7 ^t$*#£ ft& 0 frIET y)V7 5 y&fc L 

Tti, 0<7)7y^7^ huIEM^O^II K ti. 

K» ^>X7 5 Ki3 «t 0^ 3 , 5-yXW>X75 WiftS, 
[0 15 5] 

R 8W^ii^t-^7^ y ^fc{±, iM^tt^^^Jh-ji/T^ y «t ^iit 
w^^i^T $ y*^ift& 0 ffiraax^*-A/T5 smt Lrii, Miw ? i7!; 
I2 0^;i'*-;i'75yWiLK friE^^^-^r 5 y ^o^ijtcji, y^;i^y;i- 
^ — ;i/ T 5 y x is «t Tfz-*)V x;^-^7^ y i ft & 0 

R 8 ^t7JV3^ y*W-iV7 5 /iCIi, T ^3 *v * >UjK-/U 

T 5 /i^it/iftOT^n^ry^^^-^T^ / 3£t5*^* ft-So If IE 7 ^ 3 * *> * ;U 
*-^7 5 y*t Ltti, vkMJ&^Uki)* 2 7b 3= 2 0 ©7;^^ v # rwi/T 5 y *7&*8f 
£Lv> 0 HufEg^co^Jtcti'f ^->14^7K14*^tft>2)o HHBT^3*'>*^sK-^T 
5 y^(7)W;(i, je. h#">*^sK— n/T^ y^-g-iftSo 

[0 15 6] 

ift£ Q IfrfE^W KStLTJi, HSJR^Sfe** 1 71/M2 0O-> W KSWi m 
3 -y W h\ 3, 3 W Y&XTfZ -y^~)\,*7 U>f Yifl^-t ft& 

O 

R7, R8, R9#St7^3 + y*^*'-^ii:ii, tM^ttST;^^ y*;i/ 

# - «t i^iiaift o r j^jfy*^ ^ag^-g- * ft * o to ie t ^ 3 ^ v * ^ iu 

&t LT(ix ^:^^ : ?-^75 ? 27!7M2 0C7;i'n + y*jWf-;Hj4f t Lv> 0 BfflSM^^ 
OftlKfi-f * ft£o MfE7^3* ->*A/^-^*OWUIi, 7 h*~> 

[0 15 7] 
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R2, R7, R8, R9WAi^^-f;Hi:i±, E&S£^1~<I> * ;w-?^E -i 

R 8 #StHft36* tt 4 7 7 7 € -f J: ^iijfeo^ 7 r * ^ ^** f ^i *i 

o 

[0 15 8] 

R 8 1fi&tT to ^-fr A XXfT 'J - fl/* to # - ;u^co#iJ fi, ^ f 

;l/ & X U 7 x — to 7s )V * — ;i/ tf?^- £ ti & 0 
R2, R8 7) ? it7yJHt:ii, 7 v;Hfeis «t ^11107 v Ji^rt^ 

[0 15 9] 

f^7?y, yxf^7^A 7xij;^J:(/2-?Dn7x'jy^^ 0 
[0160] 

R4, R 6, R 1 0-C*$n&1S^8||£{±, — *b£ (Y 1 ) *>BiiT?*$tt*1IjfcS:h. 

Xi^rt^H, x^'/T?^*, *^^f;H, UJ:{;7y^75/W^ 
[0161] 

fjfS— fe^ (Y3) Zali-N = , -NH-, ifc{i-C (R 1 1 ) = £ScU Z 
bSJCFZ cfi#*Bd3:L-C, -N = *fcl±-C (Rll) = £fEU R 1 1 (iTkMT- 

i7tti*^jRflHft*S:*i-o ri i tm-twikmmmmt ltu, -/t/i, ->^nr^ 

77)^;H, 7'J-;H, 7to*to?-*m. T'J-^fti, ££{i'C*>14 

[0162] 
HC19] 




[0163] 

. 9tm<D-lG:$: (Yl) OlflAn, BiiK«&LTfc&v»ffi»&£#£*7**£ t^tti* 
[0164] 

fltrSB-te^: (Y2) - (Y4) ^JESft*8M4fc7tt§1±&#fc Lttfflt^^Cti, 
fr^mzj Jry®Mfo\$E. : &*'Pti: < £ & 1 otn: jMJi Lv> 0 frlE— «A (YY2 
) - (Y4) RK R2, R3> R5, R7, R 8 £ «fc Tf R 9 <7)4>£ < t & V^ftl 

*>&m.fc&mx**>2>%in<vi&. mm-utt (Y2) - (Y4> ri-ri 
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Y4) t«?ti^W7-t>tti^tt4W4fiL< 1 7-t>tIOttLT 
l±, 1 ^T-f^fr < i: & 2m^ir^ Z ttfftt L < , X Xf/t tz{$1j 

^rv;l^£^& < ki> 2mm-f% Z t&£ L^ 0 
[0 16 5] 

±l£-^ (Y2) , (Y3) , (Y4) ©H, Lv^<Di±-&b£ (Y2) 

^-C-^TfE-^ (Y2-1) t$$ti4^^#i:!ifHK 
-AS::* ( Y 2 - 1 ) 
[0 16 6] 
[tt2 0] 




[0 16 7] 

^ (Y2-1) R 21 &t/R 23 {d\ 7fc|iIH\ rn^^^ai, y?D7H^, 77 

fE-fo XS^Yii, -/^i^fi^^U IJli-CR 24 ^to R 24 fi, 

)VX)vy j -)\,^^ T )is * ■* * i/jj ij ;W"f^e^ ;i/g£, T>U3*">3g % 7 V 

T 'J — )V^}- ijk^ t "J — r 'J - 7 -Y TV-fr* 

+ yi^/:li7y^7 5 y^£gl1- 0 -eft Jfti<F>W$k&li £ <b Cfi LT v^T «fc v> 0 
-fct (Y2-i) ^t>tt«*ttMtt^MWiL<, HC7- 

[0 16 8] 

jsitk, ^w-ctffl^ii-sffi L^^©*#w*^t^ *&wizm^btiz>mn 

t±, TUOMrfamizmfcZtlZ i><D-Clt%^ 0 Ztlb(7>1t&WiteWffl¥2 - 2 4 191f 
, *3fBJ2 0 0 1 - 2 7 9 1 4 5^ fl2 000-12483 2f ^##i:LtMt*l 

[0 16 9] 
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[it 2 1] 



YI-1 




I 

C 2 H 4 S0 3 Na 



YI-3 



YI-4 




SQ 3 Na 



[0170] 
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Ut2 2] 



YI-5 



NC N=N ^ 

Yi 3 

I 

C 3 H 6 S0 3 Na 




YI-6 



CN 



Na0 3 S 



N=N-< T 

N > K1 ^NH CH 2 COOH 
N , 

CH 3 




S0 3 Na 



YI-7 




S0 3 Na 



NH; 



N 
I 

C 2 H 4 S0 3 Na 



YI-8 




H,C N=N — <v ^ 
N - N ^NHCH 3 



*S0 3 Na 



C 2 H 4 SQ 2 NH^^~^ 



S0 3 Na 



S0 3 Na 



[0171] 
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YI-9 



Ut2 3] 



NaO.S 




SQ 3 Na 



YI-10 ,0 

HO HN-C 

H 3 C V y N=N-H^N 



S0 3 Na 



NHo Na °3 S 



Na0 3 S 




S0 3 Na 



YI-11 



n! n >-nh 2 
I 

C 2 H 4 S0 3 Na 




SO,Na 



YI-12 



H 3 C N=N 



N NH 



S 1 




CH 2 COOH 



CHoCOOH 



COOH 



SO.Na 



[0172] 
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[it 2 4] 




S0 3 Na 

[0 17 3] 
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lit 2 5] 



(t)C 4 H 9 N 

#- 

I 

R 



NH 2 



felt 



R 



YI-18 
YI-19 
YI-20 
YI-21 



YI-23 



YI-24 



YI-25 



YI-26 



YI-27 



CH 3 
C 3 H 6 S0 3 Na 
H 

C 2 H 4 CN 



YI-22 <^~^— SQ 3 Na 




SO,Na 




COOK 



COONa 




COONa 
S0 3 Na 



SOoNa 



[0 17 4] 
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[ft 2 6) 
R 



N .SC 2 H 4 S0 3 Na 
N=N — <f T 



NaOaS'^^ 


felt 


R 


YI-28 


CH 3 


YI-29 


-O 


YI-30 


OC 2 H 5 


[0 17 5] 




[ft 2 7] 





H 9 ,N=N-< I 




NaCXS 
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S0 2 C 2 H 4 SO 3 Na 
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Ut2 8] 



(t)C 4 H 



NaCS 




YI-35 
YI-36 

YI-37 



H 
CH 3 
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[it 2 9] 



(t)C 4 H 9 N=N^ 1 




&m r 


YI-38 


COOC 4 H 9 


YI-39 


CON(C 4 H 9 ) 2 


YI-40 


S0 2 NHC 12 H 25 


YI-41 


OC 8 H 17 
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&m r R' 



YI-42 CON(C 4 H g ) 2 

YI-43 COOC 8 H 17 

YI-44 CON(C 4 H 9 ) 2 

YI-45 CON(C 4 H 9 ) 2 
YI-46 H 
YI-47 H 



H 
H 




SC 8 H 17 
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[ft 3 1] 



N 




N^N 



ft* 


R 


YI-48 


— NHCoHXOOK 


YI-49 


— NHC 2 H 4 S0 3 Na 




COOK 


YI-50 






COOK 




SO a K 


YI-51 






SOaK 




K0 3 S 


YI-52 


A vV 

( 




SO3K 


YI-53 


— N-fCH 2 COONa) 2 




KOOC 


YI-54 






COOK 


YI-55 


-NH— <^ ^H-S0 3 Na 


YI-56 


— NHC 6 H 13 


YI-57 


-N(C 4 H 9 ) 2 



[0 18 0] 



tBIE#2 004-3035120 



#SS 2004-008134 



^- "J : 74/ 



[ft 3 2] 
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N 



N 



COONa 
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COONa 



Ar 
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YI-60 



YI-61 



YI-62 



YI-63 



YI-64 



YI-65 



N 



*SCH< 



N SC 2 H 4 S0 3 Na 
-Hf IT 



— </ T 



Ph 



S 



SO,Na 



-^X 



CN 



CN 

CH 2 COONa 
^ ^— SO.Na 



SO-,Na 
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[it 3 3] 

R ,N=N ^ jl 



W 5 

CH 3 NH^"N^NHCH 3 



S' 





R 


R' 


YI-66 


Ph 


H 


YI-67 


OC 2 H 5 


C 2 H 5 


YI-68 


CH 3 


H 


YI-69 


t-C 4 H 9 


H 


YI-70 


t-C 4 H 9 


-~C 2 H 4 COOH 
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H 3 C N=N-^1 



Na0 3 SC 2 H 4 HN NHC 2 H 4 S0 3 Na 
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[it 3 5] 
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N^ N COONa 



R N NH- 



COONa 
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YI-75 
YI-76 
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H 

OCH 3 

OH 
S0 3 Na 



-N x 




COO 
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CI 


CI 
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CI 


CI 


F 
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CI 


OUlNnKrl 


CI 
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R 1 
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H 
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[it 3 8] 
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N 




I' \> 
N 




CN 



NH 2 



CN 
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R 1 


R 2 


R 3 


YI-83 
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F 
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YI-84 


F 


F 
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Hb3 9] 



NaOOC 



NaOOC 



t-C 4 H 9 



N 




N-N 




N 

N^N 
HN N NH 




COONa 



COONa 





R 


YI-85 


H 


YI-86 


CH 3 


YI-87 


Ph 


YI-88 


SCH 2 COONa 


YI-89 


SC 2 H 5 


YI-90 


SC 4 H 9 -n 


YI-91 


SCH 2 CHMe 2 


YI-92 


SCHMeEt 


YI-93 


SC 4 H 9 -t 


YI-94 


SC 7 H 15 -n 


YI-95 


SC2H4OC2H5 


YI-96 


SG 2 H 4 OC4H 9 -n 


YI-97 


SCH 2 CF3 



[0 18 8] 



tBBE^F 2004-3035120 



2004-008134 



^- v : 80/ 



[It 4 0] 



N-N 



t-C 4 H 9 N=N-^ s ^SCH 2 CHMe 2 

H 




N 

N^N 



R 



YI-98 
YI-99 

YI-100 



YI-101 



YI-102 



YI-103 

YI-104 
YI-105 

YI-106 
YI-107 

YI-108 



NHC 2 H 4 COOK 
NHC 2 H 4 S0 3 Na 
KOOC 

-NH -J \ 




KO,S COOK 



NH 



-4 % 



— NH 




S0 3 K 
SO3U 



-NH 



so 3 u 

COO" NH| 



COO" NHj 
-NHC 6 H 13 -n 
-N(C 4 H 9 -n) 2 
-N-fCH 2 COONa) 2 

-NH— SQ 3 - NH 4 



coo- 
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[0189] 

^ yx 7 ME»ffl-f > ? (4, TKriB'f.x.n- L < l±, 0. 2-2 0Ri% 
[0 19 01 

^^O'f > ^ vj. 7 hSE«M§:/9 y^^>7Cli, i -f A m a x t5 ? 5 0 0 n m#>«b 7 
OOnmi:^^ R*S1. 0 tcffit&'fb L^f&»^iKWiRJR^^ ^ h ;H3*j»t-5*1i#B ( 
WA.1/2) i?\ 0 0 nmM± L < (± 1 2 0 nmm_h5 0 0 nmllT, S «bK$f£ L 

< fi 1 2 0 nmJil±3 5 0 n mJUT) -C*S$fe*|- (L) &j£ffi-t& 0 
[01911 

(L) m^-e, ®fto D pKc7)^v^ r (Li")<OJ:H HJ =*«*li:J:?)f, 

tt-e 7*77M>?)i 1 1 -r^ffl i- * c t ortg 5 #\ (± ci <r>mA<vm.w 

i& v » £ 77 / * - f t&m-f&<D tf— JRtt -C* * o fiUT t± * J. n - u ^(&JR. t 

*-r^» (S) i:#fflt40*^iLi»o LT77 7 * ^ , 

[0 19 2] 

i: J: i) 7*7 7 7 > 7 £f£§£-t&^\ ^>7vx-y MEilffl^v y ? J > ? t LXftZ 
L^&m, -$%t>-h, 1) W^ttl-fftL-sct, iii^/^cli, 2) ffife&*>H«9^ 

[0 19 31 

£t\ 7^r/^S-Iv»TJ IS3-K2223 ^HEME^S: 4 8*'^ft 

£P^U d*i£*x-? J* A7 * (t'ya7;i/7^^-) u J: 19 LfcRltflg 

m (Dvis) *:*J«l«JKfc Lra5£i-*o ^f-?^A7^^-*S«L^:SSfIlSi« 
S6«fcLT«. tztz_i£x-R i t e if* 3£if&c:fca*t?&*o ::t m 

s*, -zoRMmm. (Dvis) **i5j«SRStiftjsiio8 o%t*-siTon#w (t) 
muGLmmfc®. (k vi .) t ro. 8 = e x P (-k vis • t ) j *sK#^e>*i6*o 

^l&B^Tiii^ilJ^^m (kvis) t5 ? 5. 0 x 1 0" 2 [h o u r" 1 ] &Z L < tt 3 

. 0X10" 2 [hour" 1 ] WT, ?f>CffS L < (J 1 . 0 x 1 0" 2 [hour" 1 ] JAT 

[0 19 41 

77^7$-fflv>tJ IS3-K2 2 2 3 <7)HEgftfe-f-^ 4 8 > h t? 
EP^U w*i£*:r-?^ A "7 * 0?l^L^:^ffiiP,!l^1lT% Dvi,TN±fcv»C 

(vT>) , M (T-tf>*) , Y (>fxo-) 3feOR*f«j£ (Dr, Dg, Db) 
ilJK L TjSiSt & o (Dr, Dg, Db ) fi. ( V 7 K 7 i )V 9 - IZ £ Z> C KM 

mm, 7''j->7^^-i:j;4MRitis, ?)v--7 4 j^-ia-s yrw**) ^ 
«*fflv»Taiwwua'fe$*, tti^tKDKM-mm (d r , dg, d b ) ^suwiiMo 8 

0%i^?.tT"<oW^ & H4IH::3ftlni8&&j£££i[ (k R , kc, k B ) £?Ei6£o f£3 
o*>i£j£j£»£3fci&-c\ *<o«;tt*t«:'HloJt (R) (fctxlfkR^ft 
Mi-ekc^/J^i<7)^^, R = kR/kc"C**) . f£Jt (R) 75* 1 . 2J^T, ft$L< 
111. $?>WTiL<{il. 0 5i:iT£&£ J: d t-f >?ZftM1rZ> 0 (fcf*2 

) 

[0 19 5] 

±|ET^iffl L7c rj IS3-K2 2 2 3 cOM[zg^fE^-^ 4 8 ^ HT-en^L^ 
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[0 19 6] 

i tz, y ? 4 y ? \,z\nm-t&'j?i£ < ti> i oco^wo^tmis:^ i . o v ( v s 

sce) iifiKlil. 1 V (v s SCE) i*) <b izbft L < (i 1 

. 2V (vs SCE) iHt, tiffiKlil. 25V (vs SCE) J: 0 

^-<7)^0^^ < <!: & 1 o(± A ma xrt ? 5 0 0 nmtli^S: fc^flFS Lv»o 
(fc#3) 
[0 19 7] 

H«iie<7)^fbmf3i{i> 0. lmol • dm-^Mitfh^/nf;!,?^^-')^^^ 
LT#trN, N-^f**A'A75 K«£ (ik&%0<D jgjgfi 1 X 1 0 ~ 3 m o 1 
• dm" 3 ) T% t.ilfttLTSCE (gfrfQ* o ^ ;Hg) , ftfflSfcLt^7770 
itffit Lte^tttttffl U ill*-7n^7 7^ -U«fc rite Lfc'ftfc'ffiEi- 
J: -9 UN, N-yVf)i/*^A7< KTfciR LTi!l^i-^> 0 
[0198] 

mmtfcH- (ttxtf'W Ko+;>) Srffl^T«tEi-4C:ttiJ: *) 

[0 19 9] 

$ T"? y ? 4V 5 h LTIi, HulE— ^ (B K 1 ) IC|B**>T Vjfefl-fcttJBI"* 

.1 Lv\> Hfcjt (BK1) UfE*OT'/*3H-fc LTti, ifimax^5 0 0 n 

mj&»<b 7 0 0 nmlC&»K ®7tJR 1 . 0 KSt&ffc LT^&vMoi&lKx^ ? MWIj3lt& 
filS^lOOnmfllt^SM (L) Ctit^ & O Sr^plf Z t i)*X& & 0 z\fl<D 
fl&U, imax^3 5 0 nm!5'f)5 0 0 nmi:*SM (S) tPI«i:-ll!^ (BK1) 

nmAizmm-tz i><vt Lxmw&z t&x&z> 0 u£L<nmm cu ^<hi 

otJ*-^ (BK1) 0»*|--C*S35 t , #CffJL{li|# (L) , (S) m»r*uij3 
^T&^& < i i 1 07i s — ^ (BK1) OjftiR-'C* *) > <PX i> 4 > ? -=k'%c%A-GO 9 Of 
fi%tf s — (B K 1 ) 0««3H--C*4 d t L^o (*#4 ) 

[0 2 0 0] 

*5&WC«ffl"Cl* 7*7 y ^ ^ > ^ ii, ±|B^# 1 - 4 ov^fn^i <Hlo^l 
tzir-/9 y ? >f > ? o 
[0 2 0 1 ] 

— JRsS (BK1) Ullftft (L) c^t^toco^ 

xwm ca^^o 

[0 2 0 2] 

— fe^: (BKl) A 4 i> B 4 ii5<tU f C4i(±, IJI^nt^t^J: 
^##ISU££fcli*&*ftTv»T& J:v»&*St*£*-r ( A 4 i is «t &Cai (i— ' (BfiO^tr^ 
»K B 4 i(i~'fiffiO^-eab^) o mfi 1 ifctt2t?*>0, n (± 0 J£Jl±<7>lS&"e*&o 

tp-Cfcm, n^-enftil 4fcH2-e*&fb^-»J&*«F4 L<, A41, B 4 i£ 

itfC4i«H^< t & 2 o&±itm&ztix\<*x i> £^$&mmmmmx$>2>c\ttf 

(BKl) ti$nS7y*Mli, WUTEHRS (BK2) T'S^WMf 

(BK2) 
[0 2 0 3] 
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[it 4 1] 



A 41 — N = N — B 41 -N 




/— N 
G41 



[ 0 2 0 4 ] 



_L§E-ft* (BK2) A 4 i> B 4 iJi-ft* (BK1) Ktetf Z> tmm,X°$>Z> 0 B41 

1tfe^r/6 ? =CRi-i^(i-CR 2 = ^^1-o 
G 4 i, Ri is cte/Rafi. LT. TkH/gC?-, flgflj^, 

, T'J jutf^/i^, mmmt* ->*;u^-;H6, Tv;HS^ tFn^yg, 

v|g, (7M^75/*, 7'J-^7 5;i, 1*ft3t7 5 y *4"£tr) , 7v 

^7 5/ I> 7^77t^i/7<7l, 7;i/3+y*;i/^;v7 5yi, r 

■J-ii't + y*^ stf— /V7 5 7I, TA' + A'tK li7'J-;M;i'*-ji'7^i > 
fz;^^j!/7 -hni, 7;v J p;HL<li7'J-;i/ftl > HH^**. T 

R 5 > R 6 {±, H&TO*> ^#»S*, «?gaU£. 7v;H, 7* 

3*y*;vt*-JH, 7 l J-^*^fy*Ji'#-;H, ^ws-^^oi^ 7 ;u & L < Ji 

-ft* (BK2) ■eS$n4 7 , /Mll, £<b&CTIE-ft* (BK3) 
-ft* (BK3) 



10 2 0 6] 

±f£-ft* (BK3) *R 7 j3 XVRtli* -ft* (BK2) <7)Ri mmx~$>Z> 0 
[0 2 0 7] 

li, 7** A/*, fi&7;Hr;vafe. r;w^;i^ ttJftr;i/^-;v3£, 7^*-;i^ M 

Lt^tU <, i^^iiLT^TUv\ l&ISifellfO^XJBt^Sfeti 1 -2 0t'^^ 
i L<, 1 - 1 6 X*$>%> Z. t t5 s £ e> KU$ Lv> 0 T 7 «fc ^fi&T 9 ^ 

+ ^7 l J-^f5-li7i-;^/ 1 :lit7f;K^S:t#f ^ L < , 7 K 
tf^L^o ITO;6£&o#!Hcfi, y-^;K xf;K 7^-;K -fv7nfcf;K t -7?-;K t: 
Kn^yxf;v, y h A/, y77xf^ MJ7ftn^fJK 3-^;^t7*n 



[0 2 0 5] 
Ht4 2] 

R 7 




A 41 — N = N 
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„ isX ZfT ') UMi^lfZ) C 1 7i ? "C§ -2>o 
[0 2 0 8] 

1 fffio^g^agiir -^ag£> iC/g^r -^ag£:#;Rfc-f So TV-^agfi, 

^co^iJt;(± x p-h'J/K p-^ h^y7z-*, o n n 7 jc — ;u*s 

-7 Y*^-7x--Vy, 0 -?nD7x-l/>i;j;[fm- ( 3 - X 7*n tf ;i^r 5 J ) 
[0 2 0 9] 

mmmmzit^ mmmzm* v i mw.m<r>&f%%Lm*&ttiZo mmmi~ 
tts*tts^twn^ 0 ifls»y r 2«o«*«aftcfflv»e,fL4«[3ifiiiowitwtt, try 

f*7x>, f7'/-*, ^>-/f7 7"-)K ^>Xt^fV*-Jk S^7 7>f 
[0 2 10] 

> "f-)Vfi fr/s^Ej )]/^isX t/v^ ^f-jy/ij )V/ < i^'( ;u36* ? #i ti-6 0 
[0211] 

T a * v * ;i/ (i % gj^ag ^tt47;i'3^y*^ ^- ;Hg;fc X l/i&W&v 

T )V 3 * v * ;i/ ;}?^ ;i^t5 ? ^- * *i 6 „ 7 ;w 3 * v * ;u L T f± > ^HgJgC^&rt* 2 

- 2 0 07 n y * ;H^f i L v> c @3&ago#im(2, * * >1£&>jc142£j& s #£ 

*L6 0 frie7;l'3* v^;l/*"^;Hgc7)^fl(z{i N 7 1- * -> * X V s 3- Y * v * ^ 

[0212] 

7'j-^t + y*^ i± , mi&ag £• Wi" £ 7 >J - ;u * * v * ;u jv mis «t yf 

$$fi#l<7>7 'J -^^*v^;u^-;Hg* ? -g-i^^> 0 7 'J -;u** ~>#;i/**^;H££ LT(i 

, 4 iti&o iffie7 'J -;w^*v^^*"-;H£c750ijn(± x 7^y*v 

[0213] 

mmn* * v # ^ ^~ jvmz. it , mj&ag & m-t & &mm.* ^ ag£> «t o^fim 

iWo If fE^f^ >K- ;i/ag<7)^iJ f± , 2 - tf u > ;u ^ * * )U ^ - 

Tisfr&t LTl±, ^SM^^Tin -2 0O7vW!tft Lv^ 0 JifEM^agO^Jtcti, 
-< *>&m7k&&tf^tti&o ±IS7v;Hgo0jic(i, r-fe^^ag^i^^ovM^ag^ 

[0214] 

7H/3* v&KMU M^3g^*i-'67^3*v3gi3 «fciy f i£g^07;l/3*v3g^in 
So 7^3 * vgg£ LT(±, rMWI - 2 0W7*a + y Lv^ 0 m&agco 

r;U3^v3g, t Kn + yji*, is XXf 4 iti& e ±.Ur )V 

mum 2004-3035120 
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£ Kn^vi h^rv^jB i?/3 - * y ^ n ,f ^ •> 

[0 2 15] 

[0216] 

[0217] 

y'JH + viHTIi, ^Sfc^gcrt* 1 - 2 0 OflglffiJSl^ fflWJSL/r/'J 
^t^vi^fiFi L^o ~> l ) )lsjr* i/ &<D Willi , h'J^f fy'J^i + y, y7i-jl/ 

[0218] 

7v;^*->Si; (i % * ^rf - & r -> ;i/ ^ * v «t afine&tf) t v ;v * * > 

^•iti&o 7v*t^vli LTI±, Mf^t 1 - 2 0 <7)7 y y»i L^„ 

v2£is X a^. > )V * * -> miti^o 
[0219] 

A't^i/t + yS^^n^o fi&ifecDfllKfi. T )^Ji'I^iti4. ^w^^f ;^;J- 
[0 2 2 0] 

7^3^y*;l/ ;u :* ->2£H ii. g&S£;ft"f * T ;u 3 + -> # )V tf=- )V-fr* vg£ jo 
i CK&tgj&o r ^ n # v # ;i/ )V * * 4 ft & 0 T ;i/ =r >> * )V * * ~> g 

t LTIi, ^iSW2-2 0<7)7;^ + y*^^^t^yWi 7^3* 

[0 2 2 1 ] 

T'J -^t*v*;kt-^t^yi[:ii, gJ&^&^-f&T 'J - )V ir * *s Ji )\s =- )V ir 
*is&&£lfUW.^<VT - )V^*'yi] )V^:~)Vir*i/mi) t/ &Z1n-2>o 7 ') - * is ft 
ji/** v3| t LTli, j^^^T-^7 - 2 0^7'J -J^ + y * frtf — * * *s & 
7> s 4ft Lv> 0 T'J — fj )V#~)V-** v^(7)fijtz(i, 7 j. / ^y*;wt-Ji/^ + -> 

[0 2 2 2 ] 

r^yatuji, t^*/i/*, T'j -)\<mz fzmmm&xmm^titzr < ymsn 

, t;w*;u^ 7'j-)Hi3j:y ; -liilij:$t,t;tMI-tLt^TUv^ r;u*rt/ 

T'J -;ut 5 y ^tcti, fiift*£*ri-s t 'J -;V7 5 j m& <t VteMtonr V-jvt < 
s&w&tti&o 7 | j-^75;iatii > RMW6-2o<57'j-^7^i 

t-;-;ut5 yggoeyt Ltii, t-'J ;&&±xf2 uu-7 jl=.)\>t < smw-stti 

%> o 

fcB§E# 2004-3035120 
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mmmr< vag^a, e»» *tt*3»T^ y ^^i^g^co^^^T 5 y*a* 

^in^, «*Slt7 5 yaSfc LTf±> ^tt2- 2 01@O*S#gjt7 5 y2£?Wi Lv^ c ft 
[0 2 2 3] 

tiw, huI£Tv;ut^ y ast lti±, tfUfcJK^&rt* 2 - 2 0 W7y^7? 
Lv\ m&So#!Hc(±, >f * >&iR7M±3£a , '&£ ft£ 0 7y^7?yi^i:ii, 7-tf 
^75 71, -fa \£ir — )VT < J afe> ^W'f;V7$y|| > N-7z-^7-tf^75/ 
£ «fc V 3 , 5-y^J^^>y^^75y afert ? ^2 it& 0 
[0 2 2 4] 

Is 4 Kli: Ltl±, It^fliCT&rt* 1 ~ 2 0<z>*W KWiU*, T 

, 3-v^f;^l/^ K*J3 J: ^3 -7x-;^V^ Fag^-a" £ it & <, 
[0 2 2 5] 

X)i/7r ; E'f^7 5yS(:[± > IM^tt^x;v7 7 ; &^;i'7 5 y afei3<fc rKteg&o 

X)U7 7^^^7 5yI^Jtl^o ©&3£<7)®HCI±, T^+^S^i il&o X^7 7 

*4)VT 5 yagoflOJCJi, N, N - y 7"n if ;i/ 7 7 ^ ;i/7 5 / l^^^ c 
[0 2 2 6] 

7;v3Jfy*jKf-;v7 5 y £m±x !JIS*tt57^3 + y*^^7 $ yafeis 

i Lt(±, ii 1 td ? 2 - 2 0 O 7 ^ 3 ^ •> * ;v !}?^ ;v 7 < y 1 W i L ^ D a»360 
flhwli, ^ * ^M7Kt4«7&^iti^> 0 7>trj3rv#;t**-;t7 5 y agO^J^ti, .x. h * 
v ij ;i/ r 5 y afe**^ £ it 5 „ 
[0 2 2 7] 

ya£*3«tu f *iajftoT , j-^^- + v*;i'sK-n/T5 /a£ri*£-£ii&o 

*-'V75 yafe<h Lt(i, flUHSC^&rt* 7 -~ 2 OOT'J-^i^v^^-^T; y3fe* s 
ffiL^o MmafeO^J^fi, >T ^>M7K14^75 s -a i ji5 0 7'J-;^*y*^**-^7 
5 y aSc90!KCf±. 7 a ^y^H-^7^ / S**^ i il 4 0 
[0 2 2 8] 

7/i'+^8a f 7 u -n^ )^-^7 5 y a£{c(±. g^a££^7& T;t^;ts.y f T 
^*-^7 5 y afe, is i y f im^)7;i/^;i/S0 t '7 -;tx;t*-;i/7 5 s&i>*-£tfL 
Z 0 x^*-^75 7StLTIi 4 - 2 0 W^;i'>t-;P7 5 / » S L 

v> 0 M&afioWzti, ^ ^>M7Ktta67& ? -a-S iL^, 0 ;ti^xj^t-;v7 5 yagopiutt 
„ y f;^;i/*-^7 < y 36, N-7x-;v-^f ^x;i/*-;i^75 /S, 7x-h^ 
*-^7 5 yag^ &J:?73 -*Jl'*'+y7x;;WJWti^7< y agrt^ £ ii & o 
[0 2 2 9] 

mmnmw^fr^-^T \ y aga^i *is 0 ittx;i/-t-^7<yitLtii, 
ag> 3 - tr>; ^^^<n/*-^r 5 y afe^-a-^ ti& 0 

[0 2 3 0] 

A'£?>01tctt, 2-ft7x>x;wt^^|, 3 - kf'J n^^^as^^ its 0 
[0 2 3 1 ] 
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[0 2 3 2 ] 

[0 2 3 3 ] 
[0 2 3 4 ] 
[0 2 3 5] 

f ^ 7 7 ^ Y ^iiJ J: [^y- (2-tKn^fyxf^) X^77*Oi^i 
[0 2 3 6 ] 

-ftsfc (BK1) , (BK2) £ «fc CK (BK3) Kov»-Ct&l5§1-*o 

— tesfc (bki) nisv^-c, A41, B41, c 4 i(±, ^ft-fnaiLt, ®^$n-cv^r 
4iv>*tsii (a 4 i, C4i(± 1 fffi<o^«^ WxifTU-fl'i ; B4i(±2flfio^#^ 
^> «x.tfT';-v^i6) ifcj±«»§iirv»-c6 i^itii (a 4 i, c 4 i fi ifffio*s 

St If SC. fc^T-§, ffifSRO^f QH^fcLtliN, CK is X XfS £$>lf h Z. t &X 

w®m t l x it t y - )v t vm t tz mtmwr */mx$> otuv^ 0 

ifc, A41, B41, C 4 i?>^£< &ro{i % «ft L < (itt*m3fe"C*S 0 
[0 2 3 7] 

C4i<7)ffJ Lv>iiiitLT, TIE—*** (BK4) T£S fL*^#»lM* 6 

mmmtf&ifhtiZo c 4 i#\ tie— <bk4) -cit$n*^#^a*6ji«*iR 

mx&zm&l*. (BKI) 14 HR* (BK2) HffiS-fSo 

-IS^: (BK4) 
[0 2 3 8 ] 
[ft 4 3] 

642=641 / Rs 



\ />-N 



N \ 

G41 R6 

[0 2 3 9] 

— ISS: (BK4) Ki3V>T, B4ii3 < £O f B 4 2a > = C Ri X V s - C R 2 = 
*>^V^±V^-rtl^-77^^HT-, ffeyj7& s =C Ri -4fcl±-C R2 = 
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= CRi-, -C R2 = £m-t i><Dtf£ Lv> 0 
R 5 > ReJd\ tK^I^^-, Jlflfr&S^ ^mM&, m^Mm. 7v;H, r;u 

r 5 , Rotsjn^^iiv^tiii, tK^t-. mmmm. ^m&, mmwrn. r-> 

11^^^. 7-»H, 7;^;i/ifc[±7 l J-^x^*-Ji/i'i:^^o 

Tt^>. ffiU Rs. Re^lsJB^tCTK^^-e^^-iiti^v^ 
[0 2 4 0] 

G 4 i, Ri, r 2 i±. ^^tiit, ^ny>K, mmm&s ^mm, m 

T'l-^t + vS, mm : m.**i'&. y'J^t^yl, Tv^^^rv^, # 
-f;l/ + ^->^ T;l/3^v^;l/^^;l/^-^fi/^ N T'J-J^ + y^iWf^lH + yl, T 
(T)V*)UT < SM, T'J-^T^l, M^ilT 5 7 MZ&ts) ) . 7^7 5 

^ Ym. ^)\>-> T^zi )VT < 7f3^fy*;^t-^75 7'J-A- 

t^y*^-t-;i'7 5/ i < 7;v^;HL<(i7'J-^Xi^^;i/7 5/ S, 
^^^7 5/ i, -hni, 7i^;^y ; '7 , J-;^^-i > t;i^;u®.<7 
7 , ;-;i/A;i/*-^S > It^e^*^*-^^ 7 T 0 -;i^;i^-7 *5 

^^7^-^ x^77t^H, ££f±x^*^£^U ^KilHt^^nt 

[0 2 4 1 ] 

n^v^. 7;^ + yI, 7'J-)V + + vI, 7->;l^^v^ WMM.**^^ T</ 

m (7)^^7^/i < 7'j-^7?;i, mmmr < jmz^t?) , 7y^7?/s, 
*;Kf;^75;i, t )v*)vjslxitv £tzi±mmm+*&-bm£L<, h 

IZfti L < fiTRIf/K^ ^n^JK^ 7;l^Jl^ tKD^yl, TA-n^i/^ TO 
7y)bt*yS 1 75/2 (7i^Jl/7^I, 7'J-Ju75yl > 

[0 2 4 2] 

Ri, R2-e^$n*«fi Lv>fi&3£{i, Tfc*^^. T^*;H£, ^ny>|g^ 7;brr 

Ri£R 5 , *^vMiR 5 tR6^^LT5Jl;l6M^MLT^v> 0 A 4 i, Ri 
, R 2 * Rs> Re, G4i^Sft*#B&&7&qgK«&3l&*i-S$-£cafiJfc&i: Ltd 
» ±IEG4i, Ri, R 2 -C^tf^*lft3fe*^tf*i fc^tlio A4i, Ri, R 2 , R 

s, Re, G4i_h©v»-r^»ofi:ltUiHfeaffc LT$ fcK-f * S"tta*tta?«:^"t-& .1 fcrt* 

4i7y^-7A lfi s ^i ti -So huIS^ + >14f&7M43S i: L "C{±> # ;l/***v;i^ % * 
[0 2 4 3] 
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llilClM*tLt^Ttav>„ "f^TsE— fesS (a) *»<b (e) "C^Sfi**-:* 

ffS U\ m=n=l-C*»), B 4 i7$ ? (a) t^^*il>f t7x^f C 4 i 

t5 ? huIE-^^: (4) -Cft£;ri£fl|^T"&&£ #H, (BK1) l±-»* (BK3) 

[0 2 4 4 ] 
Ht4 4 ] 




[ 0 2 4 5 ] 

±12— (a) frh (e) HjSV^r, R 9 ^^Ri7t±> — #*5£ (BK2) tcii»t4 G 4 
[0 2 4 6 ] 

*f|B^ici3V^T, ft KUt L^m&it* TfE-^ (BK5) t*f?Wi^So 
(BK5) 
[ 0 2 4 7 ] 
[It 4 5] 




[0 2 4 8 ] 

Zi(±^ y h^lM^tff p IIt^O. 2 0m_h^mT-i®?H4^*Si-o Zifi 

as^MKAf* l< , o. 6 o&jKDmT-WLdmmtm^iftt l^-ak i. o^j@x.*i^ 

fc^-C^S**, 4>"Ct> RiS2-2 0W7y;H l r||2-2 0©7J^ibt + y* 
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2 0CO7 U -JW;^^^S, ;ws^ ;i^&CK#tmfc l - 2 O©^ 

|£^iSt6 — 2 0 <7)T 'J — )i x )is ~ )VgkX <b *9 > tyfiL^tOli 

•>7yit$)^ 0 

[0 2 4 9] 

Ri, R2, Rs, Reli, — Jfe^; (BK2) tmmx&2> 0 Rs> R 4 (±, #*?&5lIC tK 

r^^m, r^a^va/usK^/nk 7u-^ 

xi^r^^H^lto tf-efc, tK^/E^ ^^S, 7~>;i^ 7;i^;u 

[0 2 5 0] 

(BK5) ^B^L^#*tiM^g^»^^rLru^r t>&^ 0 z\nb<D&m&~g. 
^m^m^^-r^m^. tmmmtLxn, (bk2) xnwLfzmmm, g 4 i> 

■y v m y ^f>mmi^<7)K^ t tz n^m n r m-mmmmm & tsmm %> tz& n 

1 9 3 5^CL. P. H a mm e t t K X Off m% ttfz&mMXfr Ztf, C^ii^B)A< 
^^I^^IS^'btl-rv^o -y hW\^tbhtltzm^:&^.mza<r pifet amUtf&t) 

, Ztlt><Dim±& < <7>-$9:&)tj:f&m^&&i-Z\ trfX£ 1?lJxJ;£\ J. A. Dean 

H> [Lange' s Handbook of Chemi s t r yj |12R, 19 
79^ (McGraw-Hi 1 1) ^ Rby^HtJ iffih 12 2f, 9 6 - 1 0 31, 
1 9 7 9^ (ffiytm i:f ffi, ^m^zis^x^mm^^^ -v h^iM^iff 
pt:J: *)m.7zLtz*) , Mm L ») 1" £ - ft fi±lE Ji£li«, ^mBE&olI^ 

Xi>%^ 0 £fz, *5&m<r>-%Lis: (l) ttzit (2) cDtpHii, (i&v> 
<><7)&^£ft&7^\ g^omT-^^^^-TRJ^^ LT, Itlitcr^^ < o»\%*®L 

[0 2 5 1 ] 

-y h (Tpil^o. 4 5 ^vym^mm&t itit JiienUnx^v^S (#U;Li£ 
T^^;i/^) , 7;l/3 + v*j^*-^i («itfKfy^t^ry*;^JH) , 7 V - 

(Miif, n -•/n fc?;ux;W7 -f , 7 'J — rt' x ;v "7 -f — ;Hfe (#Jx.(*7.x — 
;i.x;V7^-;i/) N x^77t^H (#Ix.(£, N-xf ^^77^^;^ N, N-v 

? mjfe*se»ffpiit* t o. 3 o ^om^sitt^t lti±, -tiet^n^ rv 

i^^vl (^iJx.{i\ 7-th + y) . ^ ;i//s~^e^ (^ijx.(i\ N-xf^*Mt^ 

, ADy>ft7'J-i^*yi (0!lxJ±\ ^>^7nD7x-^t + y) , x 
)Kt-Ji/t + yl (^x.{f>-f-^^ii/*-;i/*^rv3fe) , Anr>ft7;i/^r^f (-pij 
x.(±\ y'7nn^fW) , 2oJJl±o* P i^0. 1 5 J^±omT-^?l1*^T*M^$ 
*Lfe7V -n/Jf 2, 4-y-^D7x-)K ^>nnn7x^^) , i$£U* 

^xoi^ (lajxif, 2 -^>yjJ-*-9-V'J /U, 2-^>7'f7y*'J;K l-7x-JK2 
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[0 2 5 2 ] 

mflB-^ (BK3) ti$n5 7'/fetl: LTfCifi L v^^oa^-g-fr-^i, 
Rs^ct^Re i: Ltifi L < tt, tK*J®T-. 7n-*;i/^ TV-Jl^ &^5R2£, 

7-»Hfl)^ $ <b«?£ t < liAmBJ-, T*)-)vm. &3frK3fe, *)V*=. 

^%-?&io, tyHKi^ Tkmmj-, TV-Jim. mm^&x&Zo tztzt, r 5 & 

Tis)VT 5 19 . tot &£pi L < (i7k^JfCT% 75/1, 7yiV7i7l^^ 

o 

f7 7*-;^ ^>vMvf 7/-;^ f7y'7'/-^ T V- ^c^V-f-T 

^ > v r v /hr, f7->*7 v- ^st, ^ y v+ r v - ^st-?& *k t yni< 

Bate £ZfB i2 tf, tti?'ti=CRi-, -CR 2 =-e*^ Ru R 2 (i\ &*RtL< 
t±7K^i^^-, T;i/^\r^^, ^ny>^ ( y7/I 1 # ;ws^e #;i/**^v;i^ 
tKDJfyJH, r;urr^v^, T ;w n * v 77 fl/sKi )UmX"& <0 . $ »b izffit t < {±tK^ 

[0 2 5 3 ] 

ft. UlrSB— tffcS (BK1) X°mZti2>it&%>}(Vltt i Lv»«Jft*^>jBl*^*?"*^ov>-Cii 
Lv»i-C*4ftW*()jfJLv» 0 -fl^ (BK1) ti^WMA^-t^tti^ 

tn»wu, 7^^->tMi:LT(i, 1 5HF-4»^fc < t & 2mm-t% 

J: 0*f * Lv^ 0 
[0 2 5 4 ] 

itrie-^ (bki) T?35Sft*TVfe*o£#w*j£mcgtf *nwi:«v^ii 
r & ft *) ±m 4 * > (ffl, 'J-f-^A* tf'j-^A^y, *u-)A^t> 

) J3ct Xfm^klJf-* y (m. rh7^f)V7>t-vA^7, fF7^fi^7-y^ 
A^t7, -r h 9^^-;i'*x*^<i7 A) ^#itL^, 0 
[0 2 5 5] 
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[i2 6] 



A — N = N — B — N = N — C 
A B 



(b-1) 



H0 3 S- 




(b-2) 



HQ 3 S 



S0 3 H 

0- 



(b-3) 



C0 2 H 



HOoC 



(b-4) 



H0 2 C 



HOpC 



(b-5) 



HO a S 




(b-6) 




SO,H 



(b-7) 



HO,S 



SO,H 



CN 




// W 



CN 



// W 
S' 



CN 




CN 




// W 



CN 



// W 



CN 

XL 




H,C CN 




NH 



-K-N 

hnC N ^ 




S0 3 H 

H 3 C CN o 
H 



S0 3 H 




^ \)_ N ,S0 3 H 
N 




H0 3 S-^> 

H 3 C w CN H 

hnCL N ^ 

/A W-S0 3 H 
H 3 C CN 



HN 




A" Q 



SO,H S °3 H 



H 3 C CN 




H 



v V-'n SO3H 

N 



hn rj- H 

H0 3 S-£} W 
H 3 C CN 




[ 0 2 5 7 ] 
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m2 7] 

A — N = N— B — N=N— C 
A B C 




[0 2 5 8] 
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[«2 8] 



A — N = N — B — N = N — C 



(d-1) 



H0 3 S 



(d-2) 



H0 2 C- 




(d-3) 



H0 2 C- 



(d-4) 



HO a S 



(d-5) 



HO z C 



(d-6) 



HO,S 



/A 



B 



p- 





N 





N 



HX 



HN 




N 




fV-N^S SO3H 



r\ x= =^so 3 H 



\ = r~-so 3 H 



H 3 C CN 






N^ CN 
I 

CH 3 

N^ CN 
I 

C 2 H 5 



HN. 
H0 3 S- 

H»C CN 

-M-NH 

f\ \=>S0 3 H 
W^-S0 3 H 
H,C CN 

-O-NH 

D M 30 3 H 
^^S0 3 H 



[0 2 5 9 ] 
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Ii30] 

A — N=N— B — N=N — C 



A B C 




[ 0 2 6 1 ] 

Htfie-^ (BKl) , ( B K 2 ) > (BK3) , (BK5) T-^$n&i£f4(i. v'7 

#112 0 0 2 - 1 1 3 4 6 0 -^lemo^rft i *)£-J&-C£& 0 
[ 0 2 6 2] 

(L) i|MBr£\ I(|p D n 8oil^ r (LiOoivo mj <b-f> 
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t^wc**,, Lv^ii, stat (s) tux, ( 

BKl) f|$HSM^ffflt^«Hv> 0 
10 2 6 3 ] 

-IfeaS; (BKl) ^^ftS^n, 4Iife«Jfcfl- (S) tLXUtL^i><DtLX 
(±, Jfm= n = 0 t** 4 7 /M^-f If I) 1 1 i 4 o Z<Dt&, A 4 i. C4i*±*ft 

[0 2 6 4 ] 

v»i**ltf>»£"C<>, HulE^^m^(Eox)(±1.0V(vsSCE)T^^,^^*?i L<. 
L < ti, Eox tR.2V(vsSCE) t T-&£o 

/5 -y ? >f > y -et±, ifti^MH^^ < 1 6 2 mfcm-f & :Htfl4, 

[0 2 6 5 ] 

^^■^ y Ymm^y v?Jy?t LXl&y mi-Utt (BKl) <n>Pk&*4 
^t0. 2-2 5Sf%^tL, <i?iL<li, 0. 5-1 5«l%*tt4, 
[0 2 6 6] 

A max 7^350nm £ 500nm *i*K±^5EO Y -x- n WfeMWk ffl ti& 

o 

[0 2 6 7] 

itWiK, ±^iL(ii5 Kfi%m±-e*s 0 

[0 2 6 8] 
[0 2 6 9] 
[0 2 7 0] 

BufBr^ -y *&#^<7>^Jfl^lt&&&*4£: LTI±, h'J7'J-;M^>M> 7>h7 

* J ypk&. T> hy^V K >*fe*k T W r V3fe*k v T - > a -> 

[0 2 7 1 ] 

. t7h-^s, T-*)>m. Myvuym, try k>*, Hjaa»tt^^u>ffc^«j« 

* + \syVcte , mm. i kM'$z>~7*f* + y%.p t ; #9x.tfx> y'j r^&IH^y ^f>t + v 

v^*7 >m&*4& «9 . - tiWHoMi tLXlt*; 7 ?uy jfcfK - h n • ^ 
FDVftft, 7^'JyVM, T 9 x ) V J ypk^^^^fh Z t # S "C § -So £*Hb<7)Jfefl- 

mfflE^F 2004-3035120 
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[0 2 7 2 ] 

7-U >MZ1i-f2>T i) -)\si> t < li^-r >; ^7-/M4 ; tflUtf*/ y y; ^J&^t LT 
#, XiMj ;i^f4, ;< n ->7- >&*4, v; -;i/^f4<7) J: ', W 

i$y**y-yymm<Din ^m^^mhmm^w^^ & Q ztib<nmnn 

. ?n^7 * 70-^7^)1 L T#)*6T-7 -If > ? £M-f& ^tiboTi X < . -e<7>*§£- 
[0 2 7 3 ] 

"/Tyi&W-tLXit, y K7— >j >^#, ^Kyxy-^Mw^^Tv* 

^ f->3M4 ; ^7->&*4, f^v/-;^^ ^D->7^>t^J;9!5:,f^f>t 
+4 ; vy ^ >3M4, MJ7x^;MnM, *^>T->lfef4?) «fc ■? jfc*^?K— 

^ AgM4 ; -7 ^ n->7->^f4 ; 7> h7 + / ; * y y?$Lfrb Lxy 
*-/-)vM. i-yh-^m. 7-'j ^£**-*-*ru-,n/& L< iiAf'j)V7^ 

> • ^ > vnlM4£^tf & £ t75 ? t:-§ -So Zihb<D%kmt, 9 * 70— U 

tmffl. LTWTyT > & & <7>T?& o T <fc < . ^-OJt^cO *^^^-*^-*>(± 

7^#';#^^, 7>^^7A©J;Tiii(D*ft>T^oTUv>L > If'jv-^A 
, 4ii&7>^-^All<7)J;9&;£^<7)#^:*>T"&oTk«fc <. $ <b \Z\±^fl h £3l$5Hi 

[0 2 7 4 ] 

LTI±, It^^#. ®M4&*4. 1«1«I4. RJDtt*fl-^3&«* 

C.I. ^-f M^y K2. 4, 9, 23. 26. 31, 39, 62, 63. 72. 75. 76. 79. 80. 81. 83 
. 84. 89. 92. 95. 111. 173. 184. 207. 211. 212. 214. 218. 21. 223. 224. 225. 226 
. 227. 232. 233. 240. 241. 242. 243 . 247 

C. I. h/*J*U-y h 7, 9 . 47. 48. 51. 66. 90. 93. 94. 95, 98. 100. 101 

8 , 9 . 11. 12. 27. 28. 29. 33. 35. 39. 41. 44. 50. 53. 58 
. 59, 68. 86. 87. 93. 95, 96, 98. 100. 106. 108, 109. 110, 130. 132. 142, 144. 1 
61, 163 

C.I. PI Is? h7>- 1 . 10. 15. 22, 25. 55. 67. 68. 71. 76. 77. 78. 80. 84. 86. 
87. 90. 98. 106. 108. 109. 151. 156. 158, 159, 160, 168 , 189, 192, 193, 194, 19 
9, 200, 201, 202, 203. 207. 211. 213 . 214. 218, 225, 229, 236, 237. 244. 248. 2 
49. 251. 252. 264 . 270. 280. 288. 289. 291 

C.I. nis? t-777^ 9 , 17, 19, 22. 32, 51. 56. 62. 69, 77, 80, 91. 94, 97. 10 
8. 112. 113, 114. 117. 118. 121. 122. 125. 132. 146. 154, 166. 168. 173. 199 
CI.7-/7 VU-y K35. 42. 52, 57. 62. 80. 82, 111. 114. 118. 119. 127. 128. 131 
. 143. 151. 154. 158. 249. 254. 257. 261. 263. 266. 289. 299. 301. 305, 336, 337 
, 361. 396. 397 

C. I. 7 y y M-ftU^ H5, 34. 43. 47. 48. 90. 103. 126 

C I. 7 y y K^n-17. 19. 23. 25. 39. 40. 42, 44. 49. 50. 61. 64, 76. 79. 110 
. 127. 135, 143, 151, 159, 169, 174, 190, 195, 196. 197. 199. 218. 219. 222. 227 
C.I. ry-y K7^-9. 25, 40. 41. 62. 72. 76, 78, 80, 82, 92, 106, 112 , 113, 120 
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, 127 I 1 , 129, 138, 143, 175, 181, 205, 207, 220, 221, 230, 232, 247, 258, 260 
, 264, 271, 277, 278, 279, 280, 288, 290, 326 
C.I.Tvy K^?^7, 24, 29, 48, 52 I 1 , 172 

C. I. x ) T 9 y- A ~/V y K3, 13, 17, 19, 21, 22, 23, 24, 29, 35, 37, 40, 41, 43, 45 
, 49, 55 

C.I. V 7?tM 7V*>f * V-y M, 3, 4, 5, 6, 7, 8, 9, 16, 17, 22, 23, 24, 26, 27, 
33, 34 

C.I.'J7^foMiD-2, 3, 13, 14, 15, 17, 18, 23, 24, 25, 26, 27, 29, 35, 37 
, 41, 42 

C.I.'J7^fO*7^-2, 3, 5, 8, 10, 13, 14, 15, 17, 18, 19, 21, 25, 26, 27, 28 
, 29, 38 

C.I. 'J v ?4, 5, 8, 14, 21, 23, 26, 31, 32, 34 

C.I.<-V7^U7 K12, 13, 14, 15, 18, 22, 23, 24, 25, 27, 29, 35, 36, 38, 39, 
45, 46 

C.I.^->7V^tl/7 hU 2, 3, 7, 10, 15, 16, 20, 21, 25, 27, 28, 35, 37, 39 
, 40, 48 

2, 4, 11, 13, 14, 15, 19, 21, 23, 24, 25, 28, 29, 32, 3 

6, 39, 40 

C.I.^-v^7;P-l, 3, 5, 7, 9, 22, 26, 41, 45, 46, 47, 54, 57, 60, 62, 65, 6 
6, 69, 71 

[0 2 7 5] 
[0 2 7 61 

&<07& f fUfflt?#& o tti:SLT(i*7-^ > x 7 * J* (The Society of Dyers and Colo 

uristsfi), [mmmmmmni B^-BMmm^ma^ rmmmmfcrnim 

J 0MCmKS(1986^fiJ), rEP*H>*ttWJ CMC ftKfc (19844FPJ) , W. Herbst, K. Hunge 

IF t-<fc -?> Industrial Organic Pigments (VCHVerlagsgesel lschaf t , 1993^fiJ) 
&o JMfciftKfi, ^m.mM-rs^T VMM T-mVkTVBM. m&TVM 

+i^-h7/») , ^M^BM (7 9 ui/T-y^nm. ry Y?*y y&BM, 
uyRV?^') y y&mn. jypa'ZkMW. 'J Y'y&BM, v***tvy?h.B 
#, 4 v 4 y vi) y y&mn, ^yy^^y^BM, y^r v^vu\du-)v?hBMm , 

mttlfy-*m& (WiWLttzlti&mnm^u-^BM) , 7y>|ft|^^ «tiil 
#-C{±, HfeM-OC. I. Pigment Yellow 34, 37, 42, 53&<h\ ^M-OC. I. Pigme 
nt Red 101, 108& ^\ H?hBM<OC. I. Pigment Blue 27, 29, 17:1&£\ m^BM<7)C. 
I. Pigment Black 7,~?7~*?4 Y & t\ &&M$\-<7)C. I. Pigment White 4, 6, 18, 21& f 

[0 2 7 7] 

Hft^ffl^flFi Lv^fep^#o^f|-t Lttt, ff ^ va -> 7 y Ifl-TIi 7 ^ n y 7 - 
>**h T> b 7*y y&<Dj y?y Y uyMfo (fctitfC. I. Pigment Blue 60&if 
) , %zsbttrt^-*BM&<r> Y 'J 7'J-;^;^'-7A«ft« i L < , mzytuyr 
=-yBM WSLv^JtL-Cii, C. I. Pigment Blue 15:1, |h]15:2, 1^15:3, P]15:4, 
mi5:6% t'om? 9 nvT— y y n n LI&jffiSHfc^? ? n vT- >-, 7^--7 
A "7^ n vT->-e{i^'J-H#^86O475-^-Hfe«cc7)0|4. > C. I. Pigment Blue 16^$>Z>m 
?ziz/T-y, pf'L^M^Zn, Ni, Ti T* 4 7 ? n v 7- ^ 4 fc\ if-efeffiLv^ 
i><DlZC. I. Pigment Blue 15:3, R 15:4, 7*^^A7?Dy7->) & fc? £ L 
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[0 2 7 8] 

^^^Lffe^ifK-fi, 7Vi# (fttL^mtLXlt. C. I. Pigment Red 3, W\ 
5, l«]ll, [5J22. 1^38, |5]48:K |s]48:2, |h!48:3> |p]48:4, |5|49:1, (bJ52:K 1^153:1. |hJ 
57:1, |W]63:2, |WJ144, PI146. [Wjl84) ta t\ f$X*i>1RZ Lv>*> <7)(JC. I. Pigment Red 5 
7:1, [51146, PJ184) , ^r^-^'J K>^,M*4 (ftf i L v^lj t L T(iC. I. Pigment Red 122 
„ |b]192, |h]202, PI207, |e]209, C. I. Pigment Violet 19, |b]42, ^^T^IifiLv^ 
<7>fiC. I. Pigment Red 122) , mfrtttf U - *ilt4^,<7> 1 'J T 'J - ^ * )Vtf=. <y ABM 

(ftt Lv^Ui: LX\$**Y>7-y?h<DC. I. Pigment Red 81:1, C. I. Pigment Violet 1 
, PI 2, |bJ3, 1*127, |W|39) , V***YVy?mM (tfflxJS'C. I. Pigment Violet 23, 
|bJ37) , ytMfonfD-^III (IHJxiit. I. Pigment Red 254) , ^'IW^M^ 

(1?!lxJ£C. I. Pigment Violet 29) , 7>F7^/>^i# (FUxtiC. I. Pigment Vio 
let 5:1, M3U (^33) , * > v rf m^Z. I. Pigment Red 38, 1^188) tmZ 

[0 2 7 9] 

LT(±, 7VM (ftj L^flt LTI±^ / 7 V'If4^C. I. Pigment Ye 
How 1, 3 , 74 , 98, yX7 7M^«C. I. Pigment Yellow 12, 13,14, 16, 17, 83, 
t^7v^(DC. I. Pigment Yellow 93, 94, 95, 128, 155. ^ > X -f 5 ^ '/n >^OC. 
I. Pigment Yellow 120, 151, 154, 156, 180& t\ ^^Ttffi Lv40li^>yy > 

l & &<o) , ^ > K'j> • -i v 4 > h* 1 ) s y&mm- WZ L 

MtLXltC. I. Pigment Yellow 109, 110, 137, 139&£") , * J 7 ? a yMW (UZ 
L^mt LTtiC. I. Pigment Yellow 138^^) . Inyi^ (0!lx.(iC. I. Pi 

gment Yel low 24& if) tfft Z L < ft V* tl& 0 
[0 2 8 0] 

m.BMt IXli, M^BM (jftZL<imtLXli.Ji-*'>7*7-y<7, J h) 

*?T v ? %tftZ Lv^Oi: LX^WZ Cl ttfX£ £ Q 

dOflfc, ^VyVBM (C. I. Pigment Orange 13, 16& <h*) *=BBM (C. I. Pigment 
Green 7& t') L X t =t 

[0 2 8 1 ] 

V/7^-K -77-/;^ AIIt)^^ tSf > # £jgj*4Sm^ii£^$-ti:&?rft& 

(1) &m^m<DVkmtfcm (mmm) 

(2) ensH>^enJsy (cicmm 1984) 

(3) mmmm-fcmttffi (cmcm 1986) 

(4) *®#f^5,554,739-^. M5, 571, 311^ 

(5) #H§¥9-151342^-, |W| 10-140065^-, 1^10-292143-^, (ej 1 1-166145-^- 

±|£(4)0*|S#|^Cfem$^^> ? TV'-^ Aia^TJ-^^y^ y y-^-ftfflS-ti: 
Tll?n/:g S^M£lf!*4^ , ±12 (5) <n B $ n^^-cpM $ * y 

[0 2 8 2] 

WLm*m^Z>Z. ttf&i&ho ftmi\<r>mt LTti#|?¥3-69949-S!-. EWH#I*549486-t^ 

* ^m-r ^> tz tb \>z v ^ v x f <h mfctfn & ^&£tzg# taiin l r ^ «t 
^B^tc^ffl-ei^>M#<^*i^(±, ^it-eo. oi-i o M <Dmmx& %>^t mi- z 

L<, 0. 0 5 - 1 M XhhZ. tij^zftZ 
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M^£53-ifc-t£?7&i: LT(±, yy§S*j£^ h ^-SSiiiBtt-fflv^ tiZteftKOftWilfem 

no^f F^k 3;$:d-;i^;k ;w 5 ;K * — — 5 ;K -O^v — > 

ft^ffl^iJ (CMCttUK, 1986) iciem^^^o 
[0 2 8 3 1 

-yyy-;K f;/^- ;k s e c y -;k t -T^ y — ;k ^-y ? y — /k ^ 

ij3-;K -/n kf v V 7 ') n - >K v :/ n tf W > y U 3 - ;K *° U tf L- ^ y 'J a - )V 

•f-;l/.x — r-;K .x-f- > y*'j xr — rt'-t y t-)V^ xf l/>^ija-^t;7'f jl. 

-X- — T" ^ > i^sc^- ]y> y )V=i — JWf: / -f- )Uj^ — -t yxf lx > ^' V xt — ;l/^e y -/-f-;l/ 
jc — x >K 7°n bf l^>y*>J x7-;i^y y f jn-f^, -/n tf a — ji/^y 7"-f-;i/ 

J. — r-A/, ->7n t: P y xr -m/ y f-fl/i-f^, MJxf 

— xf v>/ijn-ji/y7-fef-K xf y ;i/x-f 

yxf;i/x-r;v, xfl/>^ij3-M/7ix*x-f , 75> -x. y 

V-iV75>, yxj'/-^7^> 1 h'Jx.^y-;l^T5>, N-^f ^yx^;-jl/7 
5 y, N-x.^-;p yx^ y ~)VT 5 ;w * >; >\ N-^-f-^*^* 'J .x-f- ]✓;/>? 

T5>>, yxf U> h 'J 7 5 ^, h U xfU > -f- b 7 5 ;}? «J p > 5 ^ 7. j, 
7^f;^nn>>y7<>) ^i^oilfaottttJftttE (1?llx.(i\ *M7 5K, N, N 
-y>ff*;i/A7U\ N, N-yVf ;U7-bf7< 1\ yVfMW^yF, 

2-tfn'J N — y -f- ^ — 2 — kf o N- \£—)V- 2 - tf n 'J K^. 

2 -**-9-y>; 1, 3 - S J* ■f-ZU- 2 -4 5 W) yV 7-tFxMj;^ r-tr 

h>) ^wb*i& 0 ft, «riE*a*fgt*«is#jtt, 2«s^±*fffflL-c(>j:v» 0 

[0 2 8 4 ] 

m-r ho 

jy? Vz-v hftmm* y? #MiSt^iJ^^i-^»- 

yxi)A/n70\ h U y f il/-tf iU7 y^-i — >> A y n 9 •< K> fn77*f^7>t 
- -y^y n 7 ^ K^o*-f-^->tt#Mfgtt^J j f , t^fyxf l/y;-;i'7xx;i/x- 
x^, t^vxf i/>t7f)i/x-7JK t^yxfi/>^7f*7 j.xi;i/jt.- 

[0 2 8 5 ] 

>7«»WtLT0. 0 0 1-1 5 11%, tfiKliO. 
0 0 5 -10 KM%, L < l± 0 . 0 1 - 5ll%t*S 0 

[0 2 8 6 ] 

**9io^^yx? h feiiffl ^ > y « , *tt«E#«t» t ^B^-ft^J * «t 
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[0 2 8 7] 

*%mizm^*hnzisiffi&ygm%mnffi£ji i 5 ov&tx&ztK l< (± 1 7 0 

, yy^B^yJl/7?V-K 2 -.x-f-jl/'s^f ~> ;uy 9 V— Y , fy/W^lz-F 
. bf* (2 , 4 - V- t e r t — 7 5 <fV7^U-h, tfX ( 1 , 1 - v^-i- 

iP ;w y d £° ;u ) y?w-h) . 'J ^i!li*x^>coiXf ii'i (#0xJ£\ ^liW 
^7x-F > MJ7x-;^^7z-K MJ?VyJW^7i-h, 2-x.^;i^^v 
ji/y7i^)i'*X7i-K v * y* -f - ^ 7*-f- i*7,7x-K MJy^nA^ y j^X7 

1- K MJ-2-xf;K^y)Wt7,7x-K h'J Kfy^*X7x-h, S J- 2 - 
if)^^fyji,7x-jV*X7x-F) , £J.#BfcJ-* , rJl'& (f!)x.ti\ 2 -jr.-f-;u^s^. 
v^'O'/i-K 2, 4-y?nn^>'/x-l-, Kry^^>v'i- K 2 — x.*j-fc 
^^v^-p-t: Fn^yAy/x- h) , 7 5 Ki N, N-v^^^Kt"'^ 
>75 K, N, N — "y-x.^f-)l> 7 7'J^75 K) , 7;i/n-;viifc|J7x7 (>f y 
Xf7'J^7J^-;K 2, 4-y-t e r t -75^7x7-^^t1 , llixxt 

(#!lx.l£\ 3/\^|y7 h ->Xf JK 3A^iy-2-lfA/A+yA/, f F7f' 

ii yW.2 -A+yJVfy;K n>f HJ7fiK yxf* 7-fe* h . -fy^frv* 
7?x-K h U t^f^y b 1^- h) , 7x>J >s§3f#: (N, N-y'7f^-2-7'h 
^y- 5 - t e r t -* 7f^7x>J , last-ft^ 7 -f >3g (i£^^f* 1 0 % 

) , K-r'v ;l/^y-tf>. y^y7"nt , ;i/f7?l^>, y^y-;i^ 2, 4-v 

-tert-75*7x/-;K 4- Ff y)Vt^y7x7-;^ 4-Ffy^t^y* 
J^*x^7x;-;K 4- (4-Ff'y^t^y7xXjl/X)l/*x;i/) 7x/-;l-) , 77 
(Witf, 2- (2, 4-y-tert-75^7x;^yg§i 1 2-x|> + 
i/*? 9 >7"ft>Wt) . TJ\s*)ls') >Mm (#lxJi\ v-2 (xf^A^y^) V y^. 

. 01-3fef, ffiL<(±0. 0 1-1. Of&*-Ci£JB-t*£&o 
d ti h o#fj»jS#«*«EttJ|L»-efeffl Lti, mSoiS^- CPS x. t* h '1 * i- v * y 
h i: y'7f)l'7 y U- h , FU7f**77x-ky ( 2 -a--f-;v-^^f -tr 
K y'7fi7^-^* ,| J (N-t-7f^77'J^7 5 K) ] tffflLTi 

[0 2 8 8] 

*#§b;§ tcijv»rfflv»feit4 ffi a j*^r«iF<iEo HiffE^ofb^-^J^ xf/ 1 tz it z. n h % 

^^^vt«SO^7jVif±^!lx.(£*|ll#It^2,322,027-^. 533,514-S^ |b|^2,772, 

163-^. |b]^2,835,579-^. |b] £3, 594, 171-^, m 676, 137^ , |5[^3, 689, 271-^. |6jfj§3 
,700,454^, 1^3,748,141-^ 1^^3,764,336^-, 1^1^3,765,897^-. 1^3,912,515-^. 
ffl #3,936, 303^ |BJ^4,004,928-^-, m%M, 080, 209^- . 1^4,127,413^ m%4, 193,80 

2- t, PI #4, 207, 393"^. [p]^4, 220, 711"t, |5l§j§4, 239, 851^", |W] ^4, 278, 757^, |5l^4,3 
53,979-^-, |5l||4,363,873^-, |s|#4,430,421-3\ H »4, 430, 422"^, |H]&4, 464, 464#, |WJ 
^4,483,918-^-, 151^4,540,657-^-, |5l^4, 684, 606^-, ^4, 728, 599^, 161^4,745,049 

|5]^4,935,321^-, 151^5,013,639-^-, Efcffl#i^276, 319A^-. |5l^286, 253A-^-, |6]^ 
289,820A-t, 151^309, 158A-f-, |B1^309, 159A-^, |W1^309, 160A-^, |SI^509, 311A^ mm 
510,576A^-, m^#l^^l47,009-^, |S|»157, 147^. [51^159,573^-, 151^225, 240A^", 
^H#It^2,091, 124A-t, ^P3BS48-47335#, [5150-26530-^-. Is] 5 1-25 133^-, |6l51-26036 

15151-27921-^-, 15151-27922-^-, [t]51-149028-f-, |5l52-46816-^-, [5153-1520-^-, [5153-1 
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521^, |h] 53-15127-^-. 1^53-146622^-. |WJ54-91325^-, |5]54-106228-5p-, (^54-118246-^-, 
[h] 55-59464-^-, 11156-64333-^, 1^56-81836-^, |1| 59-204 041^, PI61-84641^-, 11162-1183 
45-^-. 11162-247364-^-. |bJ63-167357-S§-. 11163-214744^-, |a] 63-301 94 l"f-, 11)64-9452-^, 
[1164-9454^-, |b] 64-68745-^-, #^^1-101543-^-, 11)1-102454#. 1^2-792^, |5]2-4239-^- 
, |5j2-43541-t, [114-29237-^, HI 4-30 165-^, H]4-232946^-, l5j4-346338^-^HfB^$n 

±is^»,'5;^^«(i, mmnmm-ML, Kftjt^-o. 01-3. oisft. »jl< 
{±0. 01-1. 0 mm-atm-t h o 

[0 2 8 9] 

iMti§Ii:L-Cli, #BE^i#*^3 0t:Jil±l 5 0 °C (Dammit-? & Z> o 
j^X-r)um (0!lx.(i"-x^^T-fex- K "/ffl/T-tf-h, xf ;i/yn if**- K /? - 
x. j.^ vjc-^T-fcx- K ^f;i/-bny^/7-fcf-F) , T^a-j^m (IHJx-tiW 
-7°n t: ;ur;i/3 — ;k n — -/-f-^T^n — -t # >- ?"<J -y-f-^T^n — )V) , 
^ (^iJx-(S^ y-7"^;i/^r h ^ x.^;i^ 1 >, y- n-^-if y >) , 7? K 
(flxli^fA'**A7 5 K, N-^JUfcfn K>) , x.-ir;u>lg (iilffh7 

o 

[0 2 9 0] 
[0 2 9 1 ] 

*°'J t^yxfw>7;v + ;i/tl?x ^ f ;Hlf o 7 x i 

fSt^J^, **U yxf U XT^^x-f*, stf'J * + yxf-I/V7;i/^^7V ^x. 
-r-^, #'J •t*'yx-^]/>mffiW£^XTfr, V >m%ftWtz-*7-)V^ ,-J?'j *3rvx. 

f-V>yv)V\£?>mW5lfc^^'r)\<, *''Jt^yifU>7)^^75>, if 'J -b '1 >fltB7i 

i!tWSU», ifc, T-fe-f-l/^^sK'; ^vxfV/t + y KI^MfStt^JT**^ S U 
RFYNOLS (AirProducts&Chemicalstt) i>Ut L < fljt/><bft 
£0 N, N-7^f ;i/-N-7i^;V75 / t^fy KWi 9 ^7 5 •> KI<0 

Mffiffitif ^fiL^o #IHBg 5 9 - 1 5 7 , 6 3 6^<7> 11(37) - (38) I, 

'Jt-f ■7a^u-»-No. 308 1 1 9 ( 1 9 8 9^) f2ttO^HtS14^J t t 

xmf tz i> <d i> m 7 - 1 # & o 

[0 2 9 2] 

^v^T ^ y iVm^^T-^m, ^^j^lxXf^S, ifx;uaiXT-;US, 7^'J^75 

h 'J ^I^I^i: «fc *) mt>tl&# 'J tfWV$>y^ # x^r^K # K, 
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, -COO' S-ttLTi^:ti ? fiLv> 0 in'b^UKWUTKttSSE^f^JSJRL* 
[0 2 9 3] 

zmmLftmo, ^mm^mm^^^hizn^mu-^^ ^^^^ < 

h a ftff^Wt^fX-effi L < ii 1 ^ mJJJLT, «t •) fifi L < « 5 - 1 0 0 n m -C*S 
«^it»ffi©«3&*, *«Mfc^*ffi» 4 JRO 4 17-41 8^-vtC|Efc$tLTV^^ 

1 9^-vtiie®/$ ? && 0 

10 2 9 4] 

frfroito Z.tlZMlk'tZtztbKlt. 4 V9\Z\^t3%\z4 y? 1 p 1 *T'5 ^mttioS 
T£ 1 OflJ&lT, 1 /< mJ^UKO&T-S: 1 0 0 OliJ^TUifflX-S £ fc t5 ? S^-C*^o 

[0 2 9 5] 

M^ttLtii, ffim^^^-^-^-r y^-mntt, 4 y^^i a 

ftE* >f*f -li, *II#I*4 5 3 3 2 5 4f, #H3¥6 - 4 7 2 6 A^izWM 
&«##IEIR$n"Cv»*^ ifrJIRo$S«i: Ltli, 3'-'; y^^yf^f- (A. p. v 

GAULIN INC. ) , ?n7)K X'f "f- (MICROFLUIDEX I 
NC. ) , T -< -?4*f- »^^-7y>) m^&ho 

ttz^ i5^^^o-C*|ll#^5 7 2 0 5 5 l-f-H|B«cS*tTv>-5 J: ■? jgiSJEv j. -y 

h % rt -c«ti j-it-t z> mm * « * fc as * * v -t 4 -9-*- at <o lut^t* k # k « -c 

i<7)i^)±yx7 H^fflV^dlftglOWi: Lt, DeBEE 2 0 0 0 (BEE 
INTERNATIONAL LTD. ) j& s *tf<b*L& 0 
[0 2 9 6] 

mf±$litftWcmW-X:$Lit-tZm<r>1±jjlt 5 0MP alJJLtT* *K »JL<(i6 0MPa 
JJLL, 5EKSf£ L< (± 1 8 0MP aJ£Lh-C*£ 0 
«x tf, *#fLft«-C?Lfb L ESJEE* ^vt'f -f - 2 U&±<D$l 
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m * 3> h m% &mm s-^*t5owiLv> 0 £ 1$ * a # & »«g o k 

[0 2 9 7 ] 

*^*«JR#J, BMLHfJtak ttSPSSiK ^ffiBWjflHSaU 55-ffcS«h 5Hfc3e5£*»J 
[0 2 9 8 ] 

0 MW^tLTIixf yn tf V y ^ 'J n - y'xf 

/U, ^U^f-U^^'J fty/'Ja-;K * 'J 3 - ;K 2-^-f-^-l 

, 3 -7°n/^> i, 2, 6 h V *-JK T -tr 1^ > ^ 'J 3 - ;i/ffa([ 

)V<D\&mr fr*)i<3--7- ^W., 2-tfn'JK>, N-> -f-;i/- 2 - tf n 1 
, 3-y^f^-2-^?*'/ l JyV>, N -xf;K ij ^Oftfta&L AH>*5 

y, V* <f-)V7.)\s** v k, 3 -x^*w>^co-g-sg||'fb^, y'7-tr/7;^-;K 

fSi-Civ* t U v> L 2 lW±f 1 Lt t J: ZttbO&MWitmiH l 0 ~~ 

[0 2 9 9 ] 

v (h'J) -x-f- v y w a — )v^e y y'-f-ivj^— -r;u, l, 2 -^^-y-y y-t — )V^$cot )is 
a~)vm*?ytr 'J ;Hi»-*- h 'J •> A, + h V * A * j =. yfe WMfSi^M^ £ 

m^z Z\ttfX&% 0 Z.tib&4 >?$HZ 10-30 M%^-ttil£ftfr%%)%:tf$> •) 

[0 3 0 0] 

- 1 8 5 6 7 7 1*161-190537 ^2r#, #PwW 2 - 7 8 2 ^-£r|fL . W 5 - 

1 9 7 0 7 5 [BJ9-34057 ^&fll^HfEfc$ fLfc^c > V h 'J T v*- ;U^fb^ 

# ^BH 4 6 - 2 7 8 4 -S§-&$SU *5fS¥ 5 - 1 9 4 4 8 3 "t<2r^, % 3214 

4 6 3-t^HfE«$^7t^>V*7iy y^it^m. #&BS4 8 - 3 0 4 9 2 1^1 5 

6-21141 # 1 0 - 8 8 1 0 6-^&«^UiBIR$*ife«J&M*'fb^!», 

tif 4 -2 9 8 5 0 3 IWI8-53427 [WJ8-239368 

|W[ 1 0 - 1 8 2 6 2 1 8 - 5 0 1 2 9 1 -^«W* fcffi* $ *Lfe h V T V > 

Thit&tyj, n-ffa^n-y>-No. 2 4 2 3 9-^-tC|a«$*Lfcfk^^Xf-n/ 

^ >?h. s<yx v- Asjfrit&m [zixm. znz> mn-m * mu l x mjt * n-r * it&m 

[0 3 0 1 ] 

, 7^1, ?u-?ym. 7^3*y7-')>S, ^"rngRIg 
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-ffUJ'B-y't-No. 1 7 6 4 3 <7)^VII<7) I L J IS, |bIN o . 15162 
, MNo. 18716(7)6 5 OMTiH, iNo. 3 6 5 4 4 (05 2 71, IsJNo. 307 
105(98 7 21, ISINo. 15 16 2 lzB\M $ ;K.fc#IH=SE*$*ifcft:£'» J WIBBB 6 
2 - 2 1 5 2 7 2-^IROl 271-13 7 HUgBIR^nfcftfEfKlffc^W^-ttSROffk 
£ # * *L h fb#W 1" 4 - J: ^-c # * o 
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h ') *) A fcfy 1 K, p-liKo^y$,ifiif)VxxfJK 1, 

, <i>9Q*iZ0. 02-5. 0 0Sl%ffflt4OWLv>o 
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*56Wtc«fflSK*pHWSE#J»±, pHPIp, 53*ffc2c?El4ft-5-£ ^OjS-Cjfai:«!fflt 
2 5 °C-C<7M >^Op Ht5 s 8 - 1 1 UP^$tLTV^C L^o pH 

8 *»-c***^»ift»o»»tt*«lB:T L r y X;i^f± i^t<, l l tm*. & t m 
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f U>7)V^;V7'J^x-f^, *'V*#yxfl/y|iix^f;K VJH£*>J»fl£Bfc 
^x-r^, *°'J t + yxfy> v/nf* >JliJifi$.x,x-r >K t^yxf u>7;^;i/ 

£ 0 T-tr^l^^^^U t^ryxfi/yt + y K#l5iS14^J-e*>* 
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R1=S0 2 (CH2)3S03U 

R2=S0 2 (CH2)3S0 2 NHCH 2 CH(OH)CH3 
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3 BHJfc*Lfc»#14SM*-ett'f >?-fcy H01-10 5<Ov>f ft|:isv>ti, 

(4 9 0 %JSL±"C*ofe 0 

2) SK^? (vT>) i£fe£ffiv>-C, Xf-nA7^ Kt-K&tf&isTyRttmm. 
59*0. 9-1. 1 fc&£4 o KW*LfcJ|ifeaBti:Ki3V>T, 5 p pmWtv*>ili:2 4 
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